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GEODiESIA IMPROVEDj 

OR, A 

NEW AND CORRECT METHOD 

S U R YE YIN G 

MADE EXCEEDING EASY. 

IN TWO PARTS. 

PART I, Teachethto meafurt, divrde, and delineate, any 
Quantity of Land both acceflible and inacceffible, whether 
Meadows, Pasture, Fields, Woods, Water, Com- 
' MONS^ Forests, Manoa*, &c, by the CHAIN ONLY, 
whofe Dimenfions are caft up by the r E N, and confequently 
freed from the ERRORS of ESTIMATION that 
unavoidably attend the Scale and Protrac^tor. , "VYith 
neceilary Direfiions to M A P elegantly. 

PART II, Introduces Inftruments, Trigonometry, prepara* 
five Itemarks on the Earth's Superficies ; and (eacheth, tha 
invaluable Method of cafting up the Dimenfions of Infiru- 
ments by the P E N feveral Ways, all agreeing, &c, &c« 

w I T H a 

MOST USEFUL APPENDIX 

Concerning the pra£^ical Methods of meafuring Timber, Hay 
Marl PzTs, Bricklayers and Plaistereiis Work/ 

The whole being illuftrated with proper JJefinitions, Problems; 
Rules, Examples, Explanations, and emblematical Types* 
rendered uncommonly eafy* 
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INTRODUCTION. 



4 

IN this Treatise I have laid down {Part L) plain,^ 
concife, and eafy Rules, with many ufcful Direc- 
tions, how to meafure, lay out, and divide Land both 
acceflible and inacceffible, with the Chahi only^ and alfo to 
caft up the Dimenfions by the Pen, and afterwards to plan 
the fame, from which a Map may be obtained, with 
peculiar and ornamental Embeliiftiments, which will 
undoubtedly anfwer and fulfil che Defires and Expefta* 
tions of not only all my Country Readers, bqt the Pub-^ 
Uc in General. 

I have likewife defcribed {Part II.) fuch mathematical 
Inftruments as have been generally made Ufe of in prac* 
tical Surveying ; with ample Dirsftions bow to ufe them^ 
and to re6tify the Errors occafioned by the Needle, fc?r. 
whether on an horizontal Plane, mountainous or hilly 
Grounds ; fo that fuch Dimcnfioqs may be caft up it- 
veral Ways with che Pen, by which Means the Errors of 
Eftimation that pertain to the Scale and Protrad:or, are 
avoided and exploded ; together with what ever elfe thac 
i$neceflary> in order to render this Treatile every Way 
compleat. 

But as the Chain ahne^ for Expedition and Corrednefst 

claims the Preference to any thing elfe m Surveying, it is 

therefore indifpenfibly neceflary to undeceive the Public 

with regard to the plane Table and Infiruments^ by expa-- 

- ^ b tiating 
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INTRODUCTION. 



fiating on the many Inconvcniencies that unavoidably 
Attend them. 

And as to the Chain alone in Praftice, with regard to 
the many Advantages thereto belonging, Mr. William 
Hume hath, in his Introdudion to pradical Surveying, 
difcufled thereon fo very much to the Purpofc, that I 
cannot more fully illuftrate the fame than by reciting Part 
of that Gentleman's Introduction relating to Chain Prac-' 
tice, which is thus : . »t 

Firft, True: For what Surveyor can be fure, even 
with the beft Theodolite, or other Inftrument, to take 
the four Angles of a Trapezium fo exaftly as to be juft 
equal to four Right-angles, or if not, to which Angle 
will he impute the Error ? Now, in this Cafe, I fup- 
pofe all will allow, that to take with the Chain one Dia* 
gonal, or both if you pleafe, though not always neceflkry, 
is the fureft Way to corredl the Work ; and if fov the 
Angle will hereby be determined, becaufe the three Sides 
of each Triangle is given j and confequently the Inftru- 
ments for taking Angles Is rendered thereby altogether . 
ulelefs ; and the Errors contfaded by the Ufe of In- 
ftruments are reftified by the Chain only. 

Secondly, It is the moft eafy both to learn and to prac- 
life, fince it requires not a Courfe of Mathematics, nor, 
a thorough Underftanding of Euclid*^ Elements ; for he' 
that can but add, fubtra^, multiply and divide, is fuf-^ 
ficiently qualified with Arithmetic to attain and pradife 
the Method of Surveying 5 efpecially when we eonfider' 
that the Chain is fo common and confpicupufly eafy. pf 
itfelf, that even any Perfon of an ordinary Capacity may 
foon attain unto the pradical Parts of Surveying by it ; ' 
Whereas, on the cpntrar/t thd other Jnftruments aforefaid, 

require 
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xecpire not only the btft Explanation, but even alfo an 
acute Genius and Apprehcnfion, for the ready under- 
ftanding them in their Ufe and Application. 

3. It is the cheapeft Way, i^^cing it requires no Affif- 
tant with the Surveyor but only one to lead the Chain i 
whereas, in other Cafes, there muft be ^befide the Sur- 

.veyor and him that leads the Chain) one ^an, or more, 
-to attend with the Inftruments, which herein may be very 
numerous and chargeable, though needlefs ; For, as Mr* 
Love and others well obferve, what Need is there for a 
Horfe^Load of Brafs Circles, and Semi> circles, heavy B4II 
Sockets, wooden Tables and Frames ; and alfo the three- 
lagged Staves, cum multis aliis^ unlefs to amufe the igno* 
rant Country i|iaQ to make him more freely pay the 
Surveyor? 

4. It is the moft expeditious » there being no Time fpent 
in fixing the Inftruments, or waiting for the fetting of the 
Needle and Compaq, but the Chain goaerally kept going, 
except when the Surveyor is writing. 

If any Thing has even the Colour of an Objedion, it 
may be that for want of Inftruments to uke Angles, we 
fhall be obliged to take all the Diagonals or crofsilines in 
Trapeziums, or irregular Polygons inthe Field. 

To which I anfwer. 

If that is not done in the Field, it muft be done at 
Home, for Polygons muft. be divided into Triangles 
(or managed fome Way equivalent to it) before they can 
be caft up ; fo that there is no Time loft, except doing 
that in the Field which might be done in the Houfe ; and 
if that is an loconveniency, it is infinitely rccompenced 

b a by 
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by the Exaftnefs of the Work : For afmall Error in a* ob- 
tufe Angle (of which Polygons generally confift) niay 
caufe a great Error in the Bafe of one qf the Triangle*^ 
which being meafured in the Field is wholly avoided. 

From what has been ol?fcrved upon this Head, we maj 
rationally infer, that when Angles are needful to be taken 
in the Field, they mult lH<ewife be laid dbwn' in tli'fe 
Work at Home •, but when otherwife, diagonal Lirei 
, are taken in the Field by the Chain only •, then all Pr6- 
traftion by the Semi- circle, or any other Brafe fnftftir 
ment, is intirely needltfs, beciufc Angles are herein neir. 
thcr regarded nor required. ' . ' 

And yef, left this Compendium (hould he thought 
imperfeft, ,J have Ihewn the Learner how any acute or 
obtufe Angle may be occalfionally taken by thc^ Chain, ac- 
cording to the beft Methpd extant. 

5. It is moft convenicniv for its being, when foldl^d; 

fo portable as to be contained in your Pocket ; which fe- 

vera! of the other Inftrumi6iits, as above iaid, require a 

Pcrfon to be their Bearer : Yea, not only fo, but it fome- 

times happens that the Surveyor living (6 remote "from 

any City or great. Town where thofe Inftmments can b? 

had, that if there was ito Way to do "without them, he 

muft fomctimes poftpone. his Work ipoft Pirt o# i 

Summer for want of them, and perhaps lofe the doing 

of it at laft/, whereas' put the Cafe at the worft, -if aU 

Inftruments, and eY«n, the Chain itfelf fail, he muft ba^ve 

but a flender Share; of Ingenuity that cannot, upon N^-. 

ceflity, make himtclf a Chain, feeing thert is Wire to W 

had atmoft in eyery Market Tb*h; where; Kkewrffe,* h^' 

may have a Pole madie by 3. Jbynct*. accord Itigtb the 0i-^ 

regions herein contained ; and thereby, without any. 

other Inftruments, may be enabled* to Survey and' !4fep' 

many hundred Acres of Land," according to the Method 

taught in this Boolu 

6/ It 
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6. k is very advantageoufti upon this Confiderauon, 
that there are many in the Country that have not had 
Opportunity or Ability to acquire fo large a Share of 
Mathematics, as to. be verfed in the Nature and various. 
Ufes of Angles i and yet would be glad to be ufeful to 
tbemfelves or their Neighbours^ if by the Country Edu- 
cation they have had, they could perform the Art of 
Surveying with as much Safety, Truth, and Expedition^ 
as thofe that have had a great Charge of Education be-^ 
ftowed upon them : For, indeed, it often happens that 
thofe who were born to, or have acquired,. fuch plentiful 
Fortunes as to allow them a liberal Education^ and a 
genteel Maintenance, are thought above the Slavery of 
an aftual Surveyor; and therefore ingenious Perfons, 
thongh of lower Circumftances, and whofe creditable 
Living depends upon their Induftry, ane the likelteft Per« 
£ins (if they can be thoroughly qualified) to engage ia 
this laborious Undertaking ; and for the Ufe of fuch, 
this Enchiridion is chiefly intended, though as to the 
Truth of the Performance, it is offered to the E^^amina- 
lion of the able Mathematicians. 

ftut, fecondly, there are many ingenious and induf* 
(rious Men that iinderftand the Ufe of Inftruments, and 
Kve where they may be had, who cannot fpare fivr, fix, 
or eight Guineas for a Theodolite ; or fifteen or fixteen 
for a new invented one 5 befides plane Tables, 3emi*> 
circles, Protradors, &c. and yet could fpare Money to 
buy $ Chain, or (where they cannot be had) Wire to make 
one, ^nd alfo a handfome ftrong Pole : and thefe are all 
the Inftrumenrs neceffary in Surveying, according to 
this El&y ; which, if well underftood, is fufficient to 
make any Perfbn, though but of a common Capacity, to 
be a compleat Mafter of the Art cf Surveyings which is 
the Defign of the Book, and of the Author. 

" ^ Manv 
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Many more Arguments might be urged in Favour of 
Chain Pralfici^ unafliftcd by Inftruments^ but what Mr. 
Hume hath juftiy obferved upon that Head, 1 prcfume is 
fuflicient to Excite the Curiofity of the Public in the Pe- 
rufal of this Trcatife, wherein they'll find a ihorougH 
Specimen of practical Surveying performed by the 
Chain, andalfo, bylnftrumcnts, whofe Dimenfions arc caft 
up by the Pen, 

^nd as it is abfolutcly neceflary :for everyone that 
would become an Artift in meaforing Land, to begin 
with, and be vtry expert in feveral Rules in Arithoietic, I 
have therefore made it the Subgeft.of my firft Chapter. 
The Size of the Book obliged me to be as brief as pof- 
fjble in thofe preparative Rwles that are indifpenfibiy ufc* 
ful in Surveying: In the fecond Chapter, relating to 
Geometry, I have alfo obferved the fame Caution, by 
•introducing no more than what is needful therein. Thus, 
by Degrees, I have endeavoured to prepare the ingenious 
Leari\cr infenfibly for Fteid Pra^ice ; and where any Prcv 
pofition (herein contained) requires geometrical Demoiw 
ftrations, which perhaps fome of my Country Readers 
(for whom thisTreatife is principally intended) cannot fo 
immediately comprehend, 1 (hall, for the better Undcr- 
ftandins and Satisfaftion of all fucb, lay down fuch 
ocular (elf convincing Proofs, as will not admit the leaft 
Doubt of its Tiuth and Corredtnefs. 

And though I have endeavoured, with Care, to anfwer 

and fulfil the Expeftations and afpiring Hopes of the 

tJnlearned, yet, notwithftanding, as the Whole is founded 

upon Geometry, I therefore humbly prefume to flatter 

jnyfclf, that it will not be unacceptable to the mathe- 

matical Praftitioner alfo: But not to trefpafs too long 

upon my Reader's Patience by ah infipid Prelude at the 

Door, fuffcr me to invite him in, that he may partake 

of the following Entertainment. 

V The 
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The P E N C E T A B L E. 

4 Farthings make i Penny, 20 Pence is i 8 

12 Pence i Shilling, 30 2 6 

20 Shillings I Pound. 40 3 4 

50 4 2 

J Tabu of Land Meafuru 60 *— \5 o / 

4 70 5 10 

5f Yards I Pole or Perch, 80 6 8 

30I Square Yards i Square Perch, 90 7 6 

40 ' Square Perches I Rood of Land, loO ■ 8 4 
4 Roods, or 160 Square Perches 
one Acre. 

In this Place, I hope it will not be amifs to expUinf 
what an Acre^ Rood^ and Perch mean \ which will enable 
my Reader to form a clearer Idea bt Land Meafurement, 
than what perhaps he can gather, from the foregoing 
Tabfc. . 

\ 
Flrft then, an Acre of Land in moft Countries is al- 
lowed to contain 160 fquarc Perches; but the Area of 
a Perch differs in many Places : For Inftance, 

In Great Britain^ the Statute Pole or Perch contains 
in Length 5 Yards i-half ; the cuftomary Pole in fome 
Parts thereof contains either 6, 7, or 8 Yards, fo wit^ 
in Cbejhire and Lancajhire^ the cuftomary Perch (or 
Rood, as they improperly call \t) is eight Yards in 
Length, and confequently 64 fquare Yards are contained 
in fuch a fquare Perch, and therefore one Chejhirc Acre is 
560 fquare Yards, more than two Statute Acres, t^c. 

Tht Statiite Pole or Perch in Ireland contains fcvcn 
ITards in Lengtli, or 49 fquare Yards, 40 Poles one 
Rood, and 4 Roods one Acre, which they call Planta* 
tion Meafure^ 

An 
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An Explanation of certain Cbara0ers made ufeof in 

this Book. 

A denotes Acres. R Roods, and P Poles, 

AlfO) /. denotes Pounds, s. Shillings, and d. Pence. 

^ Pbis^ the Sign or Charafter of Addition ; and when 
placed between two Numbers, fignifics they are to 
be added together 5 as 34:4 ^denotes that 3 and 4 are 
to be colledted into one Sum* 

— Minus^ lefs, or the Sign of Subtradion ; and when 
it ftands between two Numbers* denotes that the latter 
IS to be fubtraAed from the former ; as 4 — 3 isi 4 leis 

3, and fignifies that 3 is to be taken from 4. 

- r 

X. is the Sign of Multiplication ; and when placed be« 
tween two Numbers, fignifies that they are to be multi- 
plied together : Thus ^x^ denotes that 3 is to be mul- 
tiplied by 4. 

5- the Sign of Equality ; and, when placed between 
two Quantities, denotes they are equal i)ctween them- 
felves: As 3.4-4=7, that is, the Sum of ^ and 4 is 
equal to 7, 

; denotes to« and : : fo is ; thofe Marks are frequently ufed 
in Proportion, implying that the Numbers they are 
pbced between are proportionable : As 3 : 6 : : 9 : iS* 
fignifies as 3 to 6^ fo ts 9 to iS. 
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CHAPTER I. 
SECTION I. 

NUMERATION. 

BY Numeration, we learn to read, write, and expreff 
the Value of Figures : Which that jrou may do, obferve- 
the following 

TABLE. 
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In the above Table each Figure to the Left Hand exceeds the 
former ten I imes the Value, and is. thus read : Nine hundred 
tigbtv-feven Millions, fix hundred fiftjr-four Thoufand, three 
Hundred and twenty-one* In reading Figures or Numbers, it i» 

proper 



/' 't , 



4. ^ E O DM S I A improved. 

A D D I T I O N of Money. 

Example ^ I. 

In Addition of Moqef, take Lent 762 17 of 

C^re to place Pounds under More 647 16 of 

Poundt^^Shillings under Shillings, ^ — 

and Pence under Pence, &c. And Sum lent 1410 14 5 i 
for every four Farthings carry one . 

Pcniiy, for every twelve Pence carry one Shillings, and for f very 
twenty Shillings one Pound 

In the foregoing Example, begin with the Farthings, and 
fay, 2 and i is 3, which fet in the Place of Farthings ; then 
prciceed to the Pence, faying, 8 and 9 is 17, wMch is one 
Shilling and five Pence ; therefore fet down 5, and carry x 
for the Shilling, and fav, i and 6 is 7, and 7 is 14 $ fet down 
4,. and carry ro to the Tens, faying, i and i is 2, and i is 3, 
/9W/, 3 ten Shillings is i/* loi^ fet one in the Tens Place, 
which makes 14, and carry i to the Pounds, £iytog, I and 7 
is 8, abd 2 is 10, fet dpwn a Cypher, and carry r to the next 
Place, and then proceedras in whole Numbers, and the Sum it 
J410A..14X. 5i«|. 

Alt^re Exampks 

79 17 8 k j67 la II I 

27 16 II i 76 16 7 i 

14 19 7 J 7 »4 8 I 



« 14 3 i 
122 14 3 f o 6 4 f 

o o 6 f 



>*-* 



255 12 6 
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X, d. qr 
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972 

7 3 3 
262 
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If your Sum in the Pence Row, be very long, you may either 
point at every 60, which is 5 s. otherwife divide it inio Ptlrts, 
and fum up thofe Parts, and colled their diifbrefit Saw toge* 
ther, which will be equal to the Whole* 

ADDITION of Land Measure. 



Example I* 



A. R. P. 

76 I 24 
14 2 t^ 



91 o 13 



Begin with the Poles, and fay, 9 and 
4 is 13 ; fet d^wn 3, and carry i to 2 
which makes ^ and 2 is 5, which as it 
is in the Tens Place, makes 50, and take 
40 out of it ^or one Rood, i^ecaufe 40 
Poldi make i Rood ; add fet down the remaining 10 to the 
3, makes 13, and i that you carry to 2 is 3, and i is 4; and as 
4 Rood is I Acre, fet down o, and carry t^tothe Acres, fay- 
ifig; I and 4 is 5, and 6 is 11 ; fet i down, and oury ito j 
is 2| and 7 is 9 ; and as it is the laft Figure, fet it dawa 
dfo;andthe Sum is 91 o 13. 



A. R. P, 

37 I 31 

14 2 12 

3 I 33 



M$re Examples. 

A. 

967 

'J 



R. P. 

I 37 
3 17 



S5 



36 



1050 



A. 

71 

9 
o 

o 



R. .p.. 
2 14. 



I 

3 

I 

Z 



35 

28 
«4 



I 2 39 



itt to tht ftBtwing PerfittSf Meadowing, v/x. 

A. R. P, 

To Jbhn TentwtM, — . 

To James Croft, ■•- 

To Andrew Fielding^ «— 

To Jacob CartwdU — 

To Th^Oi^S JkobbflT, mm 



2 3 H 

4 I 13 
^ -^:.34 
4 » '$ 



The Ampunt, 15 o 21 
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Prwf 'of Addition. 
To prove Addition, add your Numbers downwards, contrary 
to the common Way, carrying as uAial, which will prevent 
Miftaket; if both Ways agree, you arc right, otherways 
not. 

The foregoing Examples I hope will be fufficient to perfefi 
fhe young Learner in Addition of Land Meafure : Otherwife, if 
he chufcs to try more Examples, he may fet htmfelf fome 
Queftions herein, after the fame Manner, and in like Form with 
the preceding, until he is perfed in the fame. 

SUBTRACTION. 

BY Subtraction the Difference of any two Numbers is 
. difcovered j the leffer being placed under the greater, and 
taken therefrom, the Difference will appear. 

SUBTRACTION of Integers. 

Take Care to place Units under Units, Tens under Tens, &c. 
and in cafe of Want in SubtraSion, borrow lo, and for every 
,10 fa;borrowed, pay, or carry i to the next Place* 

« ExampU* 

Acres. 

To work this Example, begin with From 7969 

the Units, and fay, 7 from 9 and there Take 2797 

remains 2, fet down 2, then 9 from 6 

you cannot, and therefore muft borrow . ; 5172 

10, (as above direfked) but 9 from 16 

and there remains 7 $ fet down 7 and carry i ; i to 7 is 8» S 

from 9 and thei'e remains I, which fet down; and laftly, 2 

from 7 and there remains % \ fet down 5» and die Difference is 

5172. 

» * _ 

From 7196 AUb from 4790213 
Take 2789 Take 2789674 

4407 aooo539 

^ ' SUB- 
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SUBTRACTION of Money. 

I ihall omit (as I have done in Addition) Subtradion of divers 
Denominations, (Money and fuperficial Meafurement only ex* 
cepted) as nothing elfe have any Connexion with the following 
Trtatife. 

Subtradion of Money differs very little from that of Integers ; 
only obferve to place your Numbers right ; Pounds under Pounds, 
Shillings under Shillings, and Pence un er Pence, &c. you muft 
in cafe of Want in the Farthings, borrow 4 or i Penny, and in 
the Pence 12, or i Shillingt and in the Shilltngs borrow 20, on 
Pound: always remembering to pay what you borrow in the 
next Place, by ealling the lower Figure one more than it is, 

Notty In Subtradion of Pounds, Shillings, and Penc^ pro* 
ceedas direded in whole Numbers; or when the Subtrahends are 
kfs than your uppermoft Number, add in your Mind 4^ to Far- 
things, 12 to the Pence, and 20 to the Shillings; and then 
fubtra^ but remember to carry i from the Farthings to the 
Pence, from the Pence to Shillings, and from the Shillings to 
the Pounds. 

Otherwife you may perform your Subtractions thuSf 

L $. i. 

Begin with the Farthings, and Lent, 32 2 3^ 

%, 3 firom I I cannot, but 3 Received, 17 13 7^ 

from 4 and x remains 5 i and i , 

it 2, fet down 2 or f, then go Remains w^aid, 14 8 ji 
to the Pence, and fay, i that I _-— 

borrowed and 7 is 8, from 3 I cannot, but 8 from 12 and 4 re* 
ntins, 4 and 3^7, which fet down, and carrying I to 13 makes 
I4; 14 from 2 I cannot, but 14 from 20 and 6 remains, 6 and 
2 is 8, fet down 8 and carry i to the Pounds, fa]ring, x and 7 is 
8 from 2 I cannot, but 8 from 12 and 4 remains, fet down 4< 
tnd carry i to i is 2 firom 3 and i remains ; fo that the Sum re** 
nuiaing is 14/. 8x« ^d.^ as appears above. 
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Mou ExampliSf 



From 967 17 9 
Take 273 14 %\ 



I. 



X. d. 



From 742 10 
Take 278 16 2 



Remains 694 3 o^ Remains 463 13 10 



Lent 
Rcceiv'd 



/. s. 


J, 


/. s. 


i. 


1762 16 


3 


Lent 1700 





1796 19 


7 


Receiv'd 1476 18 


6 



Remains 965 16 8 



■■^n4M 



Remains 1223 i 6 



Borrowed, 
Sum borrowed. 


(27 

122 


s, 

6 

16 

17 


d. 

9 
II 

8 

4 


Borrowed, 
Paid in Part, 

Remains, 

Proof, 

« 
• 


73 

27 

45 

* 

73 


s. 

16 

19 

»7 
16 


8 

of 


Paid in Part, 


100 








8 


Remains unpaid. 


2% 


17 


4 




Proof, 


100 











SUBTRACTIQNof Land Measure • 

In Subtraction of Land Meafure, In cafe of want in the 
Pcrclies, borrow 10 in th^e Units Place, and 4 in the Tens Plaqe^ 
and in cafe of want in the Roods, borrow 4, or l^ Acre ; and' 
then proceed as you were dircdted in Integers^ Be tareful to 
place (as in Addition) your Figures properly, that is to fay. 
Acres ^under Acres, Roods under Roods, and Perches under 
Perches, 

Nfite^ In Subtradion of Acres, Roods, and Perches^ you 
may.either fuppofe, or add in your Mind, 4 to the Roods, 40 to 
Pe/cbes, (if the under Numbers or fractional Parts be greater) 

and 
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and then fubtrad as you did in Pounds, Shillings, &c. otherwlfe 
you may proceed as follows. 

Examples^ 

A. R, P. 

Begin with the Perches, and fay. From 36 3 31 

8 from I I cannot, but 8 from ii Take 17 i 38 

and 3 remains ; fet^down 3 and car- ..^_ 

ry I; I to 3 is 4; 4 from 3 1 cannot. Remains 19 i 33 

but 4 from 4 and nought remains ; fet ■ 

down 3 and carry i to the Roods, and fay,, i and i is 2, 
from 3, and i remains, which I kt down and go to the Acres, 
sukI work as you were taught in Subtraction of Integers^ there 
will refliain 19 i 33. 



OibiT Examples fir Praffia. 

A* iC* A • /V* Xv* A • A* R* Jr» 

From 7 I 13 From 60 c o From 2 o 24 
Take 3 o 17 Take 17 i 33 Take i i 18 

Remains 4 o 36 Remains 42 2 7 Remains 036 

Proof of Subtraction. 

To prove Subtrafiion you muft add the-Difference of your 
Numbers to the leiTer Number ; and if the Sum be equal to the 
Number from which you did fubtra^,/ your Work is rights 
elfe not. 

Mvri Exampks. 

A* JC* It* a* jC« I^s 

From 71 I 31 From 62 o 10 

Take 27 2 14 Take 14 i 16 

I^*B>^^ 43 3 <7 Remaina 47 2 34 

Proof 71 I 31 Proof 62 o 10 

The Proof of the above Ezampkt is fo exceeding eafy^ diat 
any £mhcr F.yphaatioat I Aink, would be quite unoeceflkiy. 

B 2 MUL- 



1 
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MULTIPLICATION. 

By Multiplication, one Number is incresifed or multiplied by 
another, as oft as there are Units in cither of the Numbers; and 
all thofe that would be Land Meafurers, ought to be exceeding 
perfect therein } fince little or nothing can be performed in fur* 
veying without the Aff iknce of this moft ufcfui Rule. 

In Multiplication are thru Numbers to be particularly noticed, 

Firft, The Multiplicand, or Number to be multiplied. 
Secondly, 1 he Multiplier or Number by which we multiply by. 
Thirdly, The Produ^ or Number proceeding or produced 
from both. 

In Multiplication it hol4sf 

As I : . Multiplier : : Multiplicand to the Product. 

But e're . any Progrefs can be made herein, the Learner muft 
be perfectly acquainted with the following Table. ' 

Multiplication TABLE. 
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9. Times 9 



81 



To read read the above Ts^ble, you muft begin at the Top^A #* 

at 
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at the Figures 3 md 3, Taying, 3 times J is 9 ; fecondly, 3 timet 
4. is 12, &c. next, 4 times 4. is 16, &c. &c. and laftlj, 9 times 

The foregoing Table contains the Kf uldplication of the nine 
Digits, which is fufficient for our Purpofe. 

Nttty When any Number is given to be multiplied by 
another, fet down the greatier Number uppermoft, which is call'd 
the Multiplicand ; and under that the Multiplier, in the fame 
Order as in Addition, &c. viz. Units under Units, and Tens, 
&c then draw a Line under the Numbers, and h^n at the 
Bight Hand, and multiply every particular Figure of the Mul- 
tiplicand, by every Figure fevenUy in the Multiplier. 

Example I. 

How much is 6 times 369 ? 369 Multiplicand, 

6 Multiplier, 

Here I fay, 6 times 9 is 54; 2214 ProduA. 

I fet down the 4, sind carry 

5 to the next Place, faying, 6 times 6 is 36, and 5 that I carry 

is 41, the I I fet down and carry 4; and laftly, ^ tiines 3 is 

18, and 4 makes 22, which, as it is the laft, 1 fet down 22, 

and the Work is done. So that you fee in the Example, that ft 

times 369 is 2214, 

Mori Exan^hs in AfidtiplicaUom. 

Multiply 373 Alfo, 96734 Alfo, 7967009 
By . 9 By . 8 By — 7 

3357 77387a SS769063 Produft. 

When the Multiplier confiflt of more Figures than one, then 
there muft be 2(s many feveral ProduSs as there are Figures in 
the Multiplier; being placed in Order under each Other, and 
added together, fyc Total is the Produft required ; but alwap 
obferve to place the firft direftly under the Figure you multiply 
by, and in fo doing, you mo\re one Place towards the Left Hand 
in every feveral rroduft, tbou^ (here vretc ever fo many 
figures* 

ExMmph^ 
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How much is 32 tiims 761 ? 761 

, n ■* ■ 

1522 

2283 



24352 



The Numbf n being placed in Order, as above, having drawn 
a Line under them, begin with the firft Figure in the Multi- 
plier, namely 2, faying, 2 times, or twice i is 2, which 
place under 2 ; then twice 6 is 12, fet down 2 and carry i, and 
twice 7 is 14, and i is 15, which fet down, you have done 
with the Figure 2; then proceed to the fecond Figure in the 
Multiplier, vix. 3, and multiply ail the Figures in the Multi- 
plicand by it alfoj frying, 3 times one is 3, which fet down 
under the Figure 3 diredly, being one Place to the Left Hand; 
then 3 times 6 is 18, ietdown 8 and carry i, and 3 times 7 it 
21, and I is 22, which alfo fet down, then you have done with 
this Figure alfo ; lafily, draw a Line under thofe two Produ£lH 
then add them together, and their Sum is 24352, 

Mort ExampUs. 

Multiply 708967 Alfo, 73896 

By — 697 By 7064 

4962769 295584 

6380703 443376 

4253802 5172720 



Anfwer, 494149999 522001344 

As I do not intend to write a Treatife upon Arithmetic in this 
Book, fince the Size thereof will not admit of it, am therefore 
obliged to be as brief as poi&ble in each Rule, until I come to 
the Branch propofed, wherein 1 (ball be very particular ; however, 
as Multiplication is in general the moft ufeful Rule, not only in 
Arithmetic as well as in many Branches of the Mathematics, 

but 
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but more particuIarJy in this new Method of Surveying. I fliall 
therefore dwell fomething longer thereon than I intended^ as it 
behoves every Learnier to be exceeding ready therein ; and that 
he may be certain his Work is right, let him be careful to ob* 
ferve the following Diredions. 

To provt Multiplication. 
!• The Method generally ufed in Schools is performed by the 
Cfofs, which every one that hath any Knowledge in Figures will 
readily grant to be no ways infallible or correct; fo that I would 
not recommend it here ; however, I can aflure the young Learner* 
diat if any Sum be right, it will appear fo by the Crofs. Not- 
witbftanding, it makes a Sum often right that is abfolutely falfe ; 
which is owing to the Figure 9 being call'd Nought or Cypher* 
when the Nines are caft out of the Multiplicand* &c. fo that it 
is not to be relied on for a certain Proof: An Example herein is 
^uite unneceflary. 

a. The moft fure Way of proving Multiplication is by Divi^ 
fion, viz. the Produ& divided by the Multiplier quotes the Mul- 
tiplicand ; but we are not come to that yet* 

3dly. There is another Way very correft, but rather too- tedi- 
ous, namely, the Multiplier being multiplied by the Multipli- 
cand, if the Produ& be the fame Figures as before* it is right* 
etherways not 

Example. 

Let it be required to multiply 736 by 7 a both Ways. 

736 72 

72 736 



1472 43a 

5152 216 

5«4 



52992 I^odu6t 52992 Produd as before* 

The Learner may perceive by the foregping Examine* that this 
Wav o£ proving MultiplBoation ia very perfe^ or jufr;, but as I 
think it too troublefome as well as prolix^ I (ball here fhew him 
another leis tedious Method, that will anfwer the fame End : 
When the Multiplier and Multiplicand confiftof more Figures each 

than 
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than one, let him caft the Nines out of the Multiplicand, and 
fet down the Remainder apart, and multiply it bv the iirft Figure 
in the Multiplier (that ftands in the Units Place) caft the Nines 
out of the Produd, and fet apart the Rcmamder ; then cait the 
Nines out of the firft Line in the Produds, and fee if the Re- 
mainder agree with the former ; if not, it is moft certainly 
wrong : Perhaps you'll fay, though it did asree it may notwith- 
ftanding be ftill wrong, I'll grant it, but if fo, that will appear 
when the Nines are caft out of the Sum of all the Products coU 
leded at the Bottom ; you muft proceed in like Manner with the 
fecond Line in the Produ£ts, cafting the Nines out as before, and 
alfo multiplying the Figure remaining in the Multiplicand (firft 
fet apart) by the fecond Figure in the Multiplier, and when the 
Nines are caft out of the fecond Line of the Produ£b, the 
Remainder muft agree as before, otherways it is alfo wrong. 
Thus you muft proceed with every Figure in the Multiplier re- 
ipeflively, and if there be Errors committed in the Multiplica- 
tion, this Method will undoubtedly difcover it ; but be careful in 
adding your Numbers together, and you may depend upon the 
Refult to be right. A few Examples will render it eafy. 

Examples* 

remains. 

Multiply 7367 5 Again, 5 Again, 5 

By 384 by 4 By 8 j 

^^^^mm^^^^^^m a^^i^ ^^^^^ ^^^^ 

29468 — 2 20— 9's=i2 40— 9*sai*4 15— h9*S«* 

58936—4 
22I0I — 6 



2828928 

When the Nines are caft out of the Multiplicand, there remains 
■ " 5 and when they are caft out of the Multiplier there 

remains 6 

30— the 9'inB3 
The Nines caft out> there retnains 3, which proves the Work* 



To 
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'to prove the foregoing Example, caft the Nines out of the 
^lultiphcand thus, 7 ana 3 is 10, all above 9 is i, otherwife 
fay 7 and 3 is lO, i and 6 is 7, and 7 is 14; fet down 5 
apart, and multiply it by the firft Figure in the Muiripiier, 
namely, 4 ; faying 4 times 5 is 2p ; the Nines caft out refts 2 : 
then caft the iMines out of the, firft Line in the Produds, viz. 
29468, faying, 2 and 4 is 6, and 6 is 12, 3 and 8 is 11, ail 
above 9 is 2, which ^gtees with the former* 

Secondly, multiply the fecond Figure in the Multiplier^ viz. 
8 by 5=40, or 4 when the Nines are caft out, and caft the Nines 
out of the fecond Line in the Produ£ls^ viz. 58936, faying, 5 
and 8 is 13, 4 and 3 is 7, and 6 is 13, 4 which alio ligrees with' 
the former. 

Thirdly, multiply th^ third Figure in th<i Multiplier by the 
fame 5 which remained, when the Kinies were caft out pf the 
Multiplicand, and faying, 3 times 5 is 15, 6; then caft the 
Nines out of the third Line in theProdu£ls, viz. 22101, faying, 
2 and 2 is 4, and i is 5, and i is 6, which likewife agrees with 
the former 6. 

Laftly, caft the Nines out of the Muitiplier 384, and there 
remains 6, which multiply by the fame 5, and caftihg the 
Nines out of their Produd, viz. 30, there remains 3; then 
caft the Nines out of the Produds colteded at the JBottom, and 
there alfo remains 3, which proves the Work. 

When the Learner is ready in this Way of proVing his Multi- 
plications, he may do it as faft almoft as Thought, with as 
much CorreAnefs at if he made ufe of Divilion; there will be 
no Occafion to fet down any Figure, except the Figure that 
remained when the Nines were caft out of the Multiplicand | and. 
then proceed, as is directed in the following Examples : 
Multiply 3246— -the Nines, 6 reihaiiis* 
By 234 — ditto — ■ O ditta. 

o 
12984— 6 right. 

9738 ditto See tho Remainders fumm'd 
6492—-— 3 ditto. up make 9» nothing. 

^5^564 ditto. 



MfTi 
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s 

Mn'e Exampleu 

Multiply 7ij62--r Alfo 9007 — 7 7 

2876-— 5 By 1030—4 4 

428^172 270210 right. 28«-*-l 

490534 90070 ditto. 

570896 . 

142724 9277210 ditto— X 



205237112 ditto. 

m 

The Learner may fee by the foregoing Examples, that a Diih 

;t>r Point with a Pen may do as wefl as Figures; and if he finds 

that any Line in the rrodufts difagree with the foregoing Di- 

r^dions, he muft ftridly examine the fiime uptii he difcovefa the 

Miftake. 

Note^ If you were to caftthe Nitres out of any Numbers, as 
38 or 76, &c, you muft not fay how often 9 in 38, or in 76, 
but fay, 3 aiid 8 is 11, — 2 5 or 7 and 6 M 13, — 4. 

NoUalpt^ When the Nines are caft out of the MukipHcands 
or out of the Multiplier, and nought (hould remain jij eitb^er, 
confeqdcntly there will remain nothing when the J^ines are call 
ojit of the Piodu<9'; alfo for this fufficient Reafon : If you mul- 
fiply nothing by foihething, or fomething by nothing, the Ptq* 
dqit of Courfe muft be nothing aKo. 

And laftfy, I fball fhew by Multiplication a ready Way fJt 
anfwering numberlefs Queftioqs, that frequently occur it) Sur* 
veying, &c. When the Price of a Perch, Rood, or Acre, it 
given, by ihis Rule you may know how to find ^t? Vahic of 
many fuch Things at that Rate; whicfh fliewB tljat Queftions 
in the Rule of Three may be performed ift a much more concife 
Manner, and by fuch*^ ea<y Rules and Diredions, that any 
one who underftands Addition </f Money, may as readily caft 
, up by thi5 Way> as work's Sjiih of F^ds, Shillings, and 
Pence ; for there is nothing more required here, than to carry 
from one Demonination to the next; it may therefore be truly 
affirmed, that this Rule performs the Work of maiiy Additions. 



ExampU^ 
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Example. 

What would 5 Perches of Potatoe Ground come to^ at u. 3A 

per Perch ? See the Work : 

13 Tlie Ruk. Multiply the Pricf 

5 by the Quantity, and the 

Produd is the Aniwer. 

63 

In the above Queftion fay, 5 times 3 is 15, that is 15 Pence, 
.or IS. ^, fet down 3 Perce, and carry i to th^ ne^c, Tayihg^ 
5 times I is 5, and i you carry is 6, fet dowii 6 alfo, Whidi 
makes 6s. 3^. the Anfwer. 

Men Examples* 
What does 9 Perches come toat is. jloJ* Alfo 8 I^crches at ts. 24li 

See the fVerk. See the WerL 

s. d. s, d* 

I 10 \ 2 2f 

9 8 

II !■ Ill I ■ aMMMWMMi^to 

Anfwer, 16 6 Anfwer, 17 8 

What does 10 Perches at is. lif ? And alfo 7 of any Thing 

elfe, at 31. 11^. each? 

/• d* t s* dm 

I i| . O 3 It 

10 7 

< ■ ■' ■ 

Anfwer^ it 3 Anfwer, 17s 

If I Acre 11 let for ih 2s. 6d. what will 5 Acres amount to 

at that Rate. 

t s, d. 
126 

s 



^ 



Anfwer, 5 12 6 

C 2 If 
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If z Acre of Land be fet for iSs. i^d. What will 8 Acres coip^ 

to at that Rate ? ' 



/. u 

Here fet down the Figures in Order, as p i8 4 

before, ahd fay, 8 times 4 is 32 .Pence, or ^8 

ax. 8^. ict down the % and carry 2 to the r^ — 

next Place, namely, the Shillings, fayiney y 6 8 

8 times 8 is 64. and 2 makes 66 ; fet 
down 6 and carry ^ for the 60, or 6 Tens, and fay, 8 times i 
is 8, and 6 is 14, that is 14 Tens or Angels; then take the half 
of 14 (becaufc 2 Angels make i Pound) viz. 7, and fet it down 
.in the Pounds Place. 

fiut if the Sum of the Angels had been an odd Numher, 
as fuppofe 15, then .yoq muft take )ialf as before, and fet 
down the odd i, faying the half of 15 is 7, which fet in the 
Place of Pounds, and the odd Angel or 10 Shillings, fet in the 
Place of Shi}Uogs, fo tl^at inftead of 7/. 6;. %i. it would become 
7/. i6x, %d. 

/. u d. 

If I Acre of Land be, fet for i/. 131. i 13 8 

8i. What will 12 Acres amount to at ihat ' 12 

JLate? . .. ' • ' . 

Anfwer, 20 4 o 

If X Acre of Land cofts 36/. 17;. 2rf, 36 17 2 

What will 8 Acres cofl at the fame Rate \ 8 

Anfwer^ 294 17 4 

Hifi NoUy That when the giv^if Qiiantity exceeds 12, yoti 
muft find what two Numbers, multiplied by each other, will 
make the fame, and then multiply the Rate^ by one of thofe 
Numbers, and that Produd by the 9ther9 and the laft Number 
is the Anfwcrt 



Exasipkf 
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Example. 

What will 24 Poles of Land come to, sit 2x» 5^. per Pole I 

Se$ thi Work bHh Wajs^ 

/• s* JU /. !• d 

02 5 Or thus, o* 2 5 

3 times 8 or 4 Cirnes 3 4 

6 is 24. ' 

" ' I ""I 



Anfwery 2 18 o Anfwer, 2 18 o 

If I Acre of Land be let for 19;. 8i. What wiU 42! Acres 
ilome to at that Ratef 

In this Exiimple 6 times 7 
is 42, which Numbers being 
feveraliy multiplied by 19;. %d. 
VIZ. firft by 6, the Produ£t is 
^U \%u which being multipli- 
ed by 7, the Product is 41/. 
6j. to which add, 9^. lod, the 
Value of half an Acre, and 
the Sum gives the Anfwer, 
viz. i^\l 15X. lod. Anfwer, 41 15 10 

If I Acre of Land fet for 2ii. td. what will ^4 Acres, 
2 Roods, and 20 Perches come to ? 

/• s. d» 

In this Example put down 116 

2ii. 6^. thus, i/« is. 6d. and 4 

multiply it by 4, and that Pro- — — — ^ 

in& by 6, becaufe 6 times 4 460 

is 24, equal to the Number 6 



l. s. 


d. 


19 


8 


6 times 7 is 42 


6 


5 18 


.0 


• 


7 


41 6 





Half on Acfi conns t$ g 


xo 



of Acres propofed. 



25 16 o 
Half an Acre, o 10 9 
^0 Perches, d 2 8| 



An(wcr, 26 9 5{ 

But 
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But there ftill remains unvalued, 2 Roods, 20 Perches, whicH 
you may thus find : 

Firft« Two Roods being half an Acre, fbr which take the 
half of 2 1 J. 6d* equal to 10/. gd, and place it under 2$^* i6j. 
as above. 

Secondly, 20 Poles being the .4th Part of two Roods, take 
alfo the 4th Part of los. gd, equal to 2s, 8x1 |, which you muft 
alfo place under loj. gd. xhcn add your Numbers together, and 
their Sum makes 26/. 91. 5^. |, the Value of 24 Acres, 2 Roods, 
and 20 Perches, 

Nfftij By the Help of the Golden Rule you may find the Value 
of any Number of Perches or Roods, when the Value of an 
Acre be given, &c» which fee. 



DIVISION. 

FIRST, Divifion is a Rule, by which we difcovcr holir 
often^ne Number is contain'd in another ; as if it were 
aflced how oUen ,6 is contain'cf in 24, the Anfwcr would be 4 
Times. * 

Secondly, ^This^ule cotififb of foUr Pafts, threfe cermin, aiid 
one uncertain, vis. 

t. The Dividend, or Number to "be dhridtd. 
4. The Divifor, or Number giveh to divide by. 

3. The Quotient, or Number arifing from the two fbrfiier, 
which fheiirs how often the Divifor i$ contained in the Divrdehd* 

4. The Remainder (after the Work is done) is always of Ae 
fame Qya^ty with the Dividend, a|id muft be lefs than the 
Divifor, dife the WorJc is wrong. 

.Thirdly, Divifion is either (ingle or compound; fingle when 
the Divifor confifts of i Figure only, and the Dividend of two 
ol- mo^s i this Kind is performed by the Multiplication TaUe ; 

as 
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as if 48 was to be divided by 6, the An%er would be 8 ; here 
48 is tht Dividend i 6 the Divifor ; and 8 the Quotient, 

Fourthly, Compound Divtfion is when both the Divifor and 
Dividend confift of more Places than one, as if 160 (the Perchei 
in an Acre) were to be divided by 6, then 160 is the Dividend, 
ft Ac Divifor, and lo the Quotient. 

Sii the W§rh 

i)iviforj Dividendy ^u^tiiH^ 
t) 160 (10 
16 



I 
I- 



o 



A Gifural RULE to wort ^uiftiins ty^ 

y iftp Seek, 
Obferve well, C 2d. Multiply, 

> 3d. Syljtwa. 

You fee that this Rule comprehends three of the foregoing, 
and is allowed to be the hardeft of the five ; however I fhallen* 
deavour to make it appear at eafy as poffible^ by feveial Ex* 

amples. 

Example L 

Divide 3489 by j^ Firft, place your Numbeis as in die 

laft Example, 

Thus, 4)3+89(87^ 
32 •• 

28 
28 



• • 



I 



I rcnuins. 

Here 
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Here feek how many Times 4^ the Divifor, is contained in 
34, the firft two Figures in the Dividend, (for yoiT cannot get 
4 in 3, the £rft Figure,) and you'll find it to be 8 times ; place 8 
in the Quotient, faying, 8 times 4 is 32, which^ being fet under 
34, fubtra^l 32 there from 34, or 2 from 4 and there refts 2* 
Secondly, bring down the next Figure in the I^ividend, name- 
ly, 8, and place it to the right of the 2 remaining, which makes 
28 ; then feek how many 1 imes 4 in 28, anfwer 7, which place 
in the Quotient, and fay, 7 times 4 is 28, fet down 28 under 28, 
and then fubtra£t as before, faying, 8 from 8 and nought re- 
mains, 2 from 2 nothing alfo remains, for which make two 
Points. Laitly, bring down the 3d or laft Figure in the Di- 
vidend, and feek how often the Divifor 4 in 9, the Anfwer is 2, 
which fet down in the Quotient, faying, twice 4 is 8, which 
being fet under 9, fubtra^ 8 from 9, there remains i, and the 
Work is done, as appears by the txample ; wherein you find 
that 4 is contained in 3489 juft 872 Times, and only i re- 
maining. 

Example IL 

Let it be required to divide 8467 Acres of Land among 7 Men 
equally. 

Sii the Work. 

7)^463(1209 Anfwer. Each Man muft have 1209 Acres. 
?••• 7 

14 Proof 8463 

14 




NoU^ There is another Method of dividing by a fingle Figure^ 
commonly called. Short Divifion; which is much readier, and 
performs the Work with lefs Trouble than the above : For 
Inftance^ « 

^ ; ' Suppofc 



^^•^^^mmm^^rm'mmmfmum 
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Suppofe, the preceding Example was to be performed by this 
Method, the Figures being placed as before, viz. 

7)8463 

1209 Anfwen 

Here fee how often 7 in 8, and vou'll find It i, which fet down« 
and fay 7 fron\ 8 and i remains, wnich is 10 in the next Place, and 
4 makes 14, how oft 7 in 14, two Times wb^ich alfo fet down, 
faying 14 from 14, and there remains Nothing ; then proceed to 
the next Figure m the Dixidend, viz 6, and fay how oft 7 in 6, 
nought Times, fet down and carry 6, which, in the next Place, 
is 60, and 3 makes 63 ; and then fay, how oft 7 jn 63, 9 Times, 
which being placed, fay 9 Times 7 is 63 ; 63 from 63, and there 
remains Nothing ; thus the Work is done with le(s Figures than 
before. 

N9U9 When any Number of Figures arc to be divided by a 
fingle Figure, as above, always remember, that every 1 remtin- 
ing tt 10 in the next Place. 

Example III. 
Divide 16344 by 9 

See the IFirk. 

9)1634+ V 

18x6 Anfwer. 

Extm^k IV. 
.8)71964 

Anfwer 8995— 4 remains. 

T$ prove Divifim. 

Di^fioA is commonly proved by Multiplication, vi^ The 
Quotient being multiplied by the Divifor, the Produd '\% khe Di- ' 
viden4 if it be right : But obferve, when there is a Remainder^ 
yott muft Uke it in, or add it to the Produ^ 

D EtMmpU 
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Example V, 
4)169674267426 

Anfwer 42418566856 — 2 remains. 

4 Divifor. 

^.; Proof 169674267426 

Exanipk VI. ^ 
5)649674767^ 

Anfwer 1299349534 7— 3 remaifii. 

5 the Divifor. 

Proof 6496747673 

. When the Divifor confifts of fevcrad Figures, then arifei all 
the DifiBculty that there it in Divifipn. I could wiih that the 
Sixe of this Book would permit me to remove everj trifling Ob- 
ftacle that; may occur in the Work ofDivifion; notwithfianding 
I (hall be particular in giving or (hewing plain and tafy Direc- 
ttonf , in a little Compafs, fumi^ient to comprehend or furmount 
all feeming Difficulties. 

Example VII. 

Let it be required to divide 769420 by 365. 

5^/ the following Work. 

Having placed your Numbers as in the Work, make a Point 
under the 9, the third Figure in the Dividend, bccaufe you can* 
Aot get 365 in the firft or fecond Figures thereof. 

365)769420(^108 
730 



« . . 



3^94 
36^ 






\ » •» u • 



2920 
•2920 

Then 
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nrhen fee how oft the fit ft Figure in your Divifor is contained in 
7v the iirfi Figure in the Dividend j the Anfwer is two Times ; then 
put 2 in the Quotient, and multiplying the Divifor thereby, the 
Produ£l is 730, which place under 769, then fubtrad, and the 
Remainder is 39 j point and bring down the next Figure ^of 
your Dividend) 4, then fay how oft 3 in 3, that is to fay, how 
oft 365 in the new Dividend, viz, 394, Anfwer once ; place i 
in the Quotient, and multiply your Divifor thereby, faying, 
once 5 is 5, once 6 ic 6, and once 3 is 3, which you muft place 
under 394, and fubtrad as before, viz. 365 from 394, and there 
remains 29, to which point and bring dovrn your next Figure 
in the Dividend, to^wit, 2, and fee bow oft your Divifor 365 
in 292, or how oft 3 in 2, Anfwer o Times ; then, to this new 
Dividend, as it is lefs than the Divifor, you muft bring down 
another Figure of your Dividend, namely the laft, to wit, o, 
faying how oft 365 in 2920, or how oft 3, the firft Figure, in 
29, the two firlt Figures in the new Dividend, the Anfwer will . 
be 9, becaufe 9 Times 3 is 27, but then 9 Times 365 is 3285, 
which you cannot take from 2920, therefore you muii try a lefs 
Figure. Suppofe 8 beffire you proceed further, multiply (in your 
Mind) the fecond Figure in your Divifor by 8, or any other 
likely Figure, and by fo doing you will find how many you will 
have to carry to thfe firft Figure in the Divifor ; thus, 8 Times 
6 is 48, fo that you can have no lefs than 4 to carry to the next 
or firft' Figure ; then 8 Times 3 is 24', and 4 makes 28, which 
is lefs than 29, therefore you will get it. 8 Times, which you 
place in your Quotient, then multiply the Divifor by this laft. 
Figure, jiamely 8, and the Produd is 2920, which place under . 
29iro, fubtraft is -before and there refts o, and your Work is 
finiflied, fo that your Quotient is found to be 2108. This Quef- 
tjon is the fame as if one {bould ask in 769420 Dayi» hpw many 

cars r 

Exampli VRl 
JvCt it ]^e required %o divide 1769479241 by 6789. 



'V>. 



D z Sit 
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See ihe Work. 
, ' 6789)176947241(25916 

13578 



40167 
3394S 



62222 
61101 

1 

11214 
67«9 

44251 - 
40734 

3517 

The Manner of working this Example being the fame as the 
lafl, I fhall omit the Explication thereof ; for the Operation by 
two or three Figures, being well underftood, the Work in any 
other will be eafy.' In this Example, after the Divifion it finifiied, 
you fee there is a Remainder of 35 17^ wHich is the Numerator 
of a Fra£lion, and the Divifor is a Denomins^tor thereunto, fo 
that the right or exad Quotient is 25916 if^|> but as we fliall 
have no Manner of Occafion for Vulgar Fradions in this Trea- 
tife, Khali therefore forbear faying any thing concerning th^ 
Value thereof. 

Notiy That after any Subtra£)ion, the Remlainder muft always 
be lefs than the Divifor, othciways the Work is moft certainly 
wrong, as already obfervcd, and 'muft be re&ified (before you 
can proceed farther) by increafing the laft- found Figure in the 
Quotient until the Remainder be left. 

Note aifi^^Yon muft never bringdown, from the Dividend, 
more than one Figure at a Time, and for ^^erj Figure fo 
brought down, you muft place or put a Figure or Cypher in the 
Quotient* 

. Of 



i 
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Of ContraSfions in Divijion* 

Fxrft^ When your Divifor ii an Unit with iny Number of 
Cyphers annexed, feparate or cut from your Dividend the fame 
Number .of Places to the Right-hanJ, the Remainder will be the 
Quotient, and thofe cut off will be a Decimal^ Fradlion ; fo if 
46769 Acres were to be divided equally amongft ten Men, tstvy 
Man's Share would be 4676 Acres and nine Tenths of an Acre : 
if among 100 Men, every Man'ff Part wpujd be 467 Acres and 
the fixty- ninth Part of an Acre, which Fradion is equal to 2 
Roods, 30 Perchei and nearly a Half. 

SecaruUf, When your Dividend and Divifor alfe confifts of Cy« 
phers to the Right hand, cut off an equal Number thereof from 
each, and proceed with the Remainder according to the Rules 
before given ; To if 636000 were to be divided by 4000, cut off 
three Cyphers in each, ^ Part of the Remainder, to wit, 159, is 
the Quotient fought. 

Thirdly^ If your Divifor has Cyphen annexed, and your Dividend 
none, cut oft as many Figures from your Dividend as there are 
Cyphers in your Divifors j with the Remainder proceed as before. 

As if 46498 were to be divided by 800, the Quotient would 

be 58. a^. 

Ste the Work. 
81oo)4j54(98 

I might, in this Place, amufe the Learner with fimdry other 
Remarks in Contradions, but I can aflure him that thofe already 
delivered^ are liifficiently edifying for our Purpofe. 



- .-*' 
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REDUCTION. 



REDUCTION it intirely perSormed by Multiplication mnd 
Divifion, anil teaches how to change Numbers of one Dcr 
nomination to another without the leaft Alteration of Value, 

And confiftsof two Parts, viz. afcending and defcending. 

Firjl^ Reduftion defcending is performed by Multiplication, as 
if it were required to reduce or bring Pounds into Shillings or 
Pence, bfc. 

SecofuUy^ Redudion afcending, is performed bvDivifion, and 
brings Farthings to Pence, Shillings to Pounds, t^c* alfo Perchet 
to Roods or Acres. 

* 

Of thefe in their Order* 

^eftion I. 
In 10 1. how many Shillings, Pence and 'Farthin|s? 

10 

20 Shillings make, a Pound* 

200 Shillings f— Anfwer. 
12 Pence in ^ Shilling* 



/ ' 



^ • 2400 Pence —• Anfwer. ^ . 

* 4 Earthings mak^ one Penny. 

9600 Farthings — Anfwer. 

In the above Queftion it is required to bring Pounds into ShiK 
lingS) Pence, and Farthings, accordingly it is performed by Re* 
dudion defcending, or Multiplication. So that you multiply 
10 1. by 20, the Shillings in a Pound, and the Produd is the 
Shillings in 10 L. Then multiply thofe Shillings by 12, the Pence 
in I Shilling, and the f'rodu^l is the Pence in 10 K and laftly,^ 

.;' f; i ^ : ^ iJ c; :f ' multiply 
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multiply thofe bjr 4, tht Farthings in a Penny, and the Produd 
is the Farthings in 10 1. and. the Anfwer to the Queftion, at may 
be feen by the preceding Work. 

By the above Method, all Kinds of Redu£tion defcending is 
performed, that is, from great Denominations to leiler, whether 
it be Money, Weight, ,or Meafure. 

^iftim II. 
In 961, 17 s. 6d. how many Pence? 

Sii the Work. 

1. %• d« 
96 17 6 



20 



1937 
12 



Anfwer 23250 Pence. 

In the foregoing Queftion multiply 96, the given Pounds^ by 
ao, in order to bring them into Shillings, and then take in the 
17 Shillings, which makes 1937 Shillings, which multiply by 
12, and take in the 6, and theProdufi: is 23250, which is the Pence 
in 96I. 17s. 6d. and the Aniwer to the Queftion. 

In 841 Acres of Land, how many Perches j Anf. 134560* 

See the fTori. . 

841 
4 Roods in an Acre. 



3364 Roods in 841 Acres. 

40 



Aniwer 134560 Perches. 



^ufftion 



^-^ 
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^ifthn IV. 
A. R. P. 
In 14s 3 ^7> how many Perches ? Anfwer 23337* 

Sit the Work. 

A. K P. 

H5 3 17 

4 



583 
40 



Anfwer 23337 Perches. 

The two laft Qucftioni are (6 exceeding eafy, that I think any- 
other Explications are quite unnecefTary, nnce all fuch Queflions - 
are reduced in like Manner. 



REDUCTION Afcending. 

ReduSion afcending, is when a lefler Denomination is brought 
into a greater; as Farthings to Pounds, Perches to Acres, (sfr» 
at before^mentioned. . 

^ejiim I. 

In. 134560 Perches, How many Acres? 

See the JVark^ 
410)1345610 

4) 3364 



Anfwer 841 Acres. 

In this Queftion you divide 1 34560 Perches by 40, becaufe4a 
Perches m^^ke i Rood \ and the Quotient is 3364, which divide 
by 4, becaufe 4 Roods make i Acre, and the Quotient i^ 841 
Acres, the Anfwer to the Qiieftion. 
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^i^im XI. 
In 23337 Perches, how many Acrcf ? 
See the Work. 
4fr >)a333}7 

4)583 17 



Anfwer 14s .3x7 Acrct , Roods and Perchea* 
^fftim III. 

4 

In 9600 Fanhingf) how 01907 P<mnda i 

Sie tbi mrh 

4)9600 

12)2400 

2|0) 20J0 

. Anfwer 10 Pounds. 

^tfi!m IV. 
In 23250 P6Mt, how many ShiUiags tnd Pounds ? 

Su the Work, 

i2j23250 

2p>z93|7 6 Shilltogs, Anfwer. 
Anfwer 96 17 6 



^ufftUn 
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^eftion V. 
In 9476942 Halfjpencc, how many Pounds ? 

Sti tbi tVork. 
2)9476942 

12)4738471 



ftl6)39487f2 7 
Anfwer X9743l* i28. ^i. 

Let it be required to prove the above Queftion.. 

19743 1. 12 8. 7*. 
20 



394872 
12 

473847 i 

2 



Froof 9476942 as appears above. 



Note^ By the. l«ft Operation, the Learner may fee, that to 
prove the Work in afcending, he muft ufe Multiplication, that 
is, multiply by what he divided by ; and in Queftions defcend- 
ing, divide by what he multiplied by, and it will prove the 
Work if rightt • ~ 







In 
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A. R.P. 

la 96 117 Statue Meifutet how many Acres of Chdhin, 
and alto Plantaticm Meafure i 

64 Square Yards in i Chefltire Pole, and 49 Square Yards in 
I Plantation Pol^ as obfenr«) in the Introdudion. 

96 I 17 

4 

40 



15417 Poles. 

30.25 Square Yards in a Pole. 



77085 
30834 
46251 

466364.25 Square Yards. 

49)466364.25 40)95176 
441 ••• 



4)237 37i 
*S3 ■ 

245 59 I ?7t 

86 

374 
343 

31a 

194 



E 2 64> 



H 
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40) 

64}466364.25 (728I6.95 
448 



183 
128 

"556 
512 

444 
3»4 



4)184 6.95 



45 2 6^ Anfwer, CheQiire Meafurtb 



602 

566 

365 
320 

45 



Anrwer 96 i 17 Staute MeaAire, is equal 

159 » Zn Plantation J^"»"«- 



. Nrttt The Learner may pafs over the above Quefiion until he 
leains Multiplication of Decimiils. 



The GOLDEN RULE. 

IT 49 commonly called the Rub of Thra^ becaufe^ there are al« 
ways three Numbers, given to iitid a fourth, which muft bear 
fuch Proportion to i\it third, as the fecond does to the firft. 

I'he greateil Diificulty lies in ftating the QuefUon^^but that 
you may do by obferving the following Rule : 

« 

The 



I 
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The Golden Rule hatli always Numbers three» 
Firftand third muft in Clieir Names ai^ree; 
The Middle Number hath another Nam^ 
I > Like the Demand muft ei/tr be the fame : 

Two of thofe Numbers, when multiplied tmei 
The thtfd divides, and quotes the Anfwer too. 

If 3 Acres of Land coft 41s. per Ann. what will 24 Acies 
come to at that Rates f 

Thus ftated: If 3 : 41 : 44 

Here you fee the firft atd third Numben are AGrei» and the 
niddie Number Shillings. Now, to know whedier the firft or 
third Number muft be the I>ivifor9 obferve this Rule, 

When the third Number requires more than the firft, the le(^ 
Extreme muft be the Diviror. 

But when the third Number requires left, the greater Extremie 
muft be tbe.Divifor. 

N9U0 Tbe firft and third Numbers are called Extremes, 

"] Sa thi Wirk (f the firigAng S^ftimm 

A* S. 
If 3 : 42 : : 14 

^^ 

168 
84 

3)1008 

210)33(6 Shillings. 

16 L i6a. oL Anfwer. 

• 

Hj^ringftattd AeQueftioa as above, jfou waj readily pcrcciii«v 
that the third Niimber requires more than the firft; and confer 
quently the lefs Extreme muft be the Divifor ; therefore multiplir 
42, ^he middle Number, 1^ 24, the laft Number, and the Produa 
i^ 10089 which divide by the Idb Extreme, namely 3, and the 
Qjiocicttt 18 33$ ShiUin^^ equal Co i61« i68. od. ttie Anfwer, 
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Naiif Bdore 70U can ft^ any fuch like Queftion at the (ott- 

1^ At - - to the lowcft 

oundsy Vc, to 



King, ^ur Numbers mnft be'reduced Teverally to the low^ 
^oominatiofi) oandy^ Acres to^Peiehes, and n 



Pcnc^ aiabove. 

Set thi JTmrk. 

P. D. P. 
If 5897 : .641a : 160 
i6p . 



•f^fm 



384700 

■ ',""■ ' ■. d. 8« d* 

5897)iaw»Ov»73 H i-=i74— 14 6 
■5897 ••• 

41279 

23430 

07631 



^■^••»" 



5739 RemaiiMler. 
158 Remainder in QuefHon m. 



Add s897)5897(« 
5^97 



■>J^*- 



* » • 



Theie Queftions are, by m^ft Authori, efteeoied tQ be in the 
Rttle of Three bired, but ai I have given a general Rule to find 
the Divifor in all Cafes througboiit the Golden Rule, I therefore 
think there is no Neccffity to dniufe and confound the Learner 
with fuch needlefs Diflinfiions between the Rule of Three DircAt 
and Invcrfe. In the above Queftion, fay. If 5897 P. require 
6412 Pence, how many Fence would 100 Perches require or 
get ? It is reafonaUe to conclude ihmt y6o, wil! get le& than 5897, 
and confequently, by the general jEtutc^ the greater Extseme, viz,. 
5897 muft be the D^rtfor ; fo that you muft multiply the middle 
Number by the lefs £xtreme» divide by the greater^ and At Avkr 
Iwer is 4, as in the Work. 
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tf 32 Yards of Cloth coft 4 1. 21. 2d. what would 4I Yar($4 

come to ? 

Firji^ Prepare your Numbers for the Station thus ; 

32 Yards. 
2 

64 half Yardsi — 



1. 


d. 


d. , 


Yd« 


4 


2 


% 


41 


20 






2 


8i 






9 


11 








$86 


r 







4 Yds. D. 4 Yds. 
ThcDj If 64 : 986 : : 9 

9 



64)8874(t3S Pehce :^ tit. 6d.|HAnr. 
64 •• 

247 
192 



■ 11 
554- 

42 rciDaini. 
4 

i6g 
128 

4b 



The 
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The RULE of FELLOWSHIP. 

THE Rule of Fellowfhip not only concerns Merchants and 
other Tradersj but likewife is vej-jr ufeful for L^MM^^buUiicrs, 
C5f^. When Commoning, or other Lands are to be divided ar 
mongft a certain Number of Gentlemen or others, every one's 
Proportion thereof muft be according to his Efiate, Purchafe, 
"Dr Rent, and muft be fo divided by tbc Surveyor. 

Fellowlhip is divided into two Parts, conunoiily called Single 
and Double \ the latter we have no Occafion for here. 

Firft^ In fingle Fellowihip, having the Rent of a Parcel of 
Town- field Land, and each Man's re())e£live Share therein, to 
know their Rents feveraily, obfe^ve thcfe ^im^ Rules. 

RuU I. 

Flrji^ As the Contents of the Land (whether rented, pur- 
chafed, l^c.) is to the whole Rent or Purchafe, i^c. So is each 
Man's appointed Share to bis refpedive Rent or Purchafe, &r. 

RuU IL 

Secondly^ When Land is rented or purchafed by two or more 
Perfons, each one paying a certain Sum, to know their refpedive 
Shares of the faid Land, obferve. 

As the whole Rent or Purchafe is to the Contents of the Land, 
fo \s each Man's Rent, or Purchafe, to his refpiefiive Share of 
thelirand. 

• ^Uf/iion L 

Two Men, A. and B. Rent a Farm containing i8o Acres, at 
60 1, per Annum, of which A muft pay 25 1, and B, 35 1. they 
are refolved to divide the fame accord mg to their Rents, I de- 
mand each Man's Dividend, or Proportion. 
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I. 

« iC. /. i' C' 

A's Rent 25 z%i>o : i8o : i 25 
B*s ditto 3S 25 

60 900 As 00 : 180 : : 35 

360 35 



6to)45olo 900 
540 



75 



6I0J630I0 
JOS 



Anrwcr, A'sDlvidendis <7| Acrei* 
B*s ditto — IDS 

Proof — i8q 



Three Grasbieiij viz. At B, and C, rent an Eftate containing 
292 Acres, 3 Roods, 17 Perches, at 200 1. per Annum, of 
irtiich A pays 60 1. B 65 h and C 75! 1. they have agreed that the 
Efiace flull be divided in Proportion to their Rents^ I demand 
Mb Man's Dividend or Proportion* 



• > . '' 



» ' 



f v. *" 
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7O0 



S^ tie 

F,^tro 65 ^g-*** ^ = 3:17 

C t dirto 75 ^___^ 4 



icc)2aii^ac(i4C57.i „., 

40 

46857 




i.' P. r, 

A$ 200 : 46857 : : ^ 

65 

234285 
281 142 

aoo)3045705(i5228.52< 

200"«' 

JO45 

'000 




'<t Unnatiu, equal to .ws io 
decimal Fraaioiu. 
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. ^- J- ^- 

As TOO : 40857 : : 75 

75 

234*85 

^7999 



?oo)35i427s(i757i.37j 

.^00'*»« 




1427 
1400 

0275 



-*■ 



75 



Perches. A. R. P. 

Aiifwer, A*t Dividend 14C57.1 =s 87 3 it 

B's ditto «— 15228.525 = 95 o 2S 

Cs ditto — 17571.375 ss 109 3 II 

Proof 46857 s=? 292 4 16 

. The Rgm^ndera come to .f 

Proof 292 3 17 

The Learner mn fee by the Work of the feregoing^QueftioD, 
Alt fiogie Fellowuip dimrt very litde from the Single Ruk of 
Three. 

N$u^ In the above Qoeflion I have omitted die firadional Parts 
«f a Pcvch in each Man's Quantity. 



^u^im 
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S^JIitn III. 

t 

Three Mm, viz* Jofeph, John, and Junes, rent an Eftate 
containing 360 Acres, at 240 1, per Annum, of which Jofeph 
holds J90, Johr i2p, and James 150 Acres; each Man to pay 
Rent in Propoftion to his Holding, I demand each Man's relpec- 
ttTe Rent ? 

Sii tbi TfMt. 

A. A* Rent. A. 

Joreph*s Holding 90 As 360 i 940 : : 90 
John's ditto ^-> 120 . ..r- 90 

James's ditto — 150 -rt 



360 . Zi6Q 



360)^1600(601. Jofephls Rent* 



- ii I ■ 



vo 



A«'Rent. A. . > A. Rent. A. 
As 360 : 240 : : i2Q As 360 : 240 : : 15Q 

120 . - - 150 



360)28800(801. John's Rent. 12000 
^USq 2400 



.1" t « - » 



. .* . 360 



• . • 



I V' 



00 



Antwerp Tofeph^s Reiit is 60 1, 
[ohn's ditto — 80 
[ames's ditto - 100 



1 .. ' < 






Decimal 
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Decimal ARITHMETIC. 



N ME R AT I ON. 

A Decimal Frafiion is fuch^whofe Denominator is not ex- 
preffed but underftood; and is an Unit with as many 
C>phers annexed, as there are Places in the Numerator ; fo that 
vi will be ^prefle4 thus .5 ; alfo^ or -^ thus .25, aad | or 
iHthus .75, {^. And in order to diftinguiih Dectmak fxoA 
Integers, or whole If umbers, they have always a Point (like a 
Period) prefixed before them.^ 

Nlrte ly A Cypher placed to the Left-hand of an Integer, or 
to the Right-hand of a Decimal, neither increafeth nor decretdfedl 
the Vake thereof; but placed to the Right hand of an Integer^ 
and to the Left-hand of a Decimal, it increaieth and decreafeth 
the hmt in a ten-foJd Proportion ; that, is to fay, it increafeth 
the Integer^ and decreafeth the Decimal i which appears in the 
following Table : 

Integers. Decimals. 

Five — — 5.5— Five Tenths 
Fifty — — 50 ' 05 Five of a Hundred 
Five Hmdred 500^ • 005 Five of a Thotifand 
Five Thoufand 5000 . 0005 Five of ten Thoufand. 

By thia Table yon may perceive how a Cypher before a De- 
cimal' decreafeth the Vahte, is^c. 

2. A Cypher before aninteger, and after a Decimal, is of ao 
Vahie, fiace 03* Integers is bnt 3. and .30 in Decimals, is but 

^ The 
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The TABLE. 



I. 

C e 

98 






3 
O 



h 



o 
o 
o 



r2 c c o c e •S 
7654321 



o 
o o 

00 

o 
o 



o 

o 
o 

o 
o 
o 



o 

a 
o 
o 

8 



« O o O o O O O 



O O O o O O O 



Integei 



rsi 



CIO ta n ''> w 
S S S 4^ w 

flu a^ u« cu un cu cu 
' ? 3 4 5 6 7 

Decimals. 



o 

a. am 
89 



By the Help of the above Table, the Learner may make him- 
felf acquainted with, and alfo know how to cxprefs the Value 
tfa decimal Fra£lton. 

Exampk. 

, Suppofe it were* required to exprefs the decimal Fraction 
•023079 I begin to numerate as in whole Numbers, faying, 
tJnics,^ Tens, Hundreds, Thoufands, lens of Thoufands, the 
next Riie, or Step, would be Hundreds of Thoufands; and 
therefore the exprefs Value of the above Decimal is two Thou- 
iand three Hundred and feven of a hundred Tboufand. 

I Oiall (though contrary to moft Authon) proceed in Deci« 
mals as in whole Numbers, being determined not to confound 
the Learner with unneceiTary QueUipns. 



!fr*trt*X<-$r>t^r^t*>trtr^^^ 



1 



ADDITION in Decimals. 

ADdition of Decimals is performedrlike Addition of whole 
Numbers, but be careful to place Units under Units, i^c* 
and the Parts of Ten in the tenth's Place, the Parts of a Hundred 
in the hundredth's Place, ^c* 

jtiXtiwpi$\ 
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* Example L and IT, 

To .^69, add .+7367, Alfo, to 33.6347, add the fol- 
lowing Numbers vi%. 
Your Numbers placed ) .769 7.3* 963* ^76 9 
thus: 3<4.7367 

^* . 33*6347 

Anfwer^ the Sura is 1.24267 Place your Num- 73000 

bcrs thus : 9630 

176.9000 

The Sum will be 218.7977 

^otii You may prefix Cyphers, at Pleafurc, to the Right hand 
of jrour Decimals, as they nfcitHer increaffe nor dccrejUc the Va* 
luc thereof, which will prevent Miflakes in your Addition> &tf. 

Example III. 

Let it be required to add the following l^uihbers together, 
W2. jl.9674 X 4 of a Hundfred x .76 of a Million, and 174 of 
a hundred Millions. 

. . ' ■ Place your kuitib^rs thus t 

7.96740060 
.04000000 
.00000760 
.00000174 



Aad the Sum wilt be 8.00740934 



Subtradion 
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Subtraction in Decimals. 



SUhtradion in Decimals, diflFers very little from Subtradion 
in whole Numbers ; but in placing your Numbers you'mufti 
as in Addition, keep Unita under Units, &r. in whole Numben, 
^ anU Tenths under Tenths in the Dedmals. 



Exempli L und II. 
From 2*79 Alfofrom .967 take .026 



The Remainder is .81 



The Rec^ainder is .941 . 



Nrte^ If the decimal Parts in either Number have fewer Places 
than' the other, the Vacancy muft be fupplied by annexing fo 
many Cyphers as will mipce them equal, or by fuppofing them to 
be annexed. 

Exsmpk III. 

Cyphers annexedt Cyphers fuppofed annexed. 

From 17.600 From 17.6 

Take 2.767 -The fame Numbers 2*767 

, Remains 14.833 The Remainder 14*933 



Note alfo^ The above Numbers are fuppofed to be of the fiime 
Denomination^ 



*- rf 



Mokiplicatioa 



^ 
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Multiplication in Decimals. 

I. It yvUlt^ication in Dectmak* both in placing your Figures, 
IVft ^^ ^ Woric icfeify differs nol from Muitiplioition of 
Integers; but be airefiil to point off, in your Proda£i, as many 
decimal Places, as there ai'e decimal Parts in your Multiplier, 
and AAultiplicand ; but in cafe of Want in y^pr Produd, annex 
Cyphers to the Ldt-hand thereof. 

%• In Multiptication of Decimals, as in whole Kumbers, 
make that Number the Multiplier that contains the leaft Number 
of Figures9 though perhaps more or lefs in Quantity, it is not 



Nrti I. -If your Multiplier and Multiplicand be Decimals, 
your Produft will be a Decimal aifo. 

2. If your Multiplier and Multiplicand be mixt Numbers, that 
ii, Intq;ert and Decimals, the ProduA wiM be mixt, 

3. But if one Of your Numbers be mixti and the other a De^- 
ctml, the Produd will Ibmetimes be mixt, and fometimes a 
Decimal. * * 

Example J^ 

Let it be required to multiply •6753 by 12.15 the ProduS 
will be 8.44^003 

,67 53 Multiplicand is Decimuls. 
12.51 Multiplier is mixt. 

6753. 

3370$ 
13506 

6753 



The PirodttA is &.448003 Anfwer* 

G a In 
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In the foregoing Example, I count the Number of decimal 
Parts in the Multiplicand, and find them to be four, and two in 
the Multiplier make fix. Iti^en point off fi3{ (!to;^;|lig)it*bpn4} 
in the Prod ud, and the Work it done. 

Example, Ih 1 ^ ' JSxan^pU III. - 

Multiply .75 
By — .15 

375 
150 



Multiply . 

By - 


.125 

.05 


1 


, . . . . - f 




• ■ '• ; ' 

A • • * * 4 ^ • ' • 

Example 


V. 


* « 


Multiply 

8y .^ 


., • •• ' 

86 . 

■SI :■■ 


.» * 1 


• 


430 " 
43? . 


fc« 



.87$ 

Example IV. 

Multiply 7.5 
By - _7 

5-25 



473-0 

This Rule is fo vpry eafy, that I bop(C the above Examples arc 
fufficient to remove any leeming Difficulty which may appear in 
common Multiplicatiofi : However, that the Learner may be* 
come perfe^ly acquaii^ted with Multiplication in Decimals, I 
ihall, toi his Benefit, propofe a fewmofc Queftipns herein! 

S^efttM L 

Let it be required to multiply 2s«' 6d. by 2$.^ 6d. one Shilling 
being the Integer } as 6d. is haU of i Shilling, I "call it •% Tenths, 

• S. • 
Thus: 2.5 

50. * 



Anfj^er 6.25 ==3 6s# 3d. 
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AifO) lei it be required to multiply 6s. 3d. by 93* 9d. one 
Sfailiing being the Integer. 
TheDfidaial of cd. i|.^75f ^nd jd. (educed fo a Pepima|» 

•» <»tf - >• ^ - • • -. •- >.^ '• V* "^ "• *» ♦ ">.- *"^ «'•»•••..'» ,'.*. 

Thw? 9 75 
6,25 






487% 

I9SP 
5850 



-T 



• 11.2560 ' 

I.COOO ,r : /.; 3;if. 

Smftion II. 

|4i4tiyl|r as. W. by ?t8. .16^^ a Pou^ iimiigi^ie Iftfcggt^l^Q 

Niii^'Ts. 6A. is the | of .a Fotihd in Decimals^ ^^^dj^tQ 
,I25» which beillg multiplied^ by Itfelf, VfoDows : <i" ^ ' ^ 

125- 



«. . » ^ ~ 



Anfwer .01 56)15 igqual toTwopence Halfjpenny, 

4^0. and the two Tenths of a 
— — — Farthin|;. 

12 



2.5500&& 
I.J00009 



1 
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By^hicli you mty obfinrve^ that as Multiplication of DhcU 
mds decreafet their Valuei fi> Dhrifion of Decimals increafes the 
Valuef contrary in both Cafes to the. Nature of Integers. 

Tbkl^jk Example is the iame as if it were required to divide 
15 Shillings by Three^pence, the Quotient will be found to be 
60 Pounds. Multiplicatiofi will make it appear. 

For if you multiply 3d. or .6125, the Decimal of 3d. (one 
Pound being the Integer) by 60. Pounds, the Quotient will be 
•75 Pounds, or 15 ShillingSf as you may fee by the Work. 

.0125 
60 



.7500 » 15 Shillings. 

Exan^ IV. wd V. 

Where the Dividend is an Integer, and the Divifor a Decimal, 
it will fometimes produce a mixt Number, and fometimes not. 

Ftrft, Divide 1425.0 by .6252 

•6252)1425.6(22792706 
12404 





\ 


17460 

12504 


. 1 « 

9 


49560 
43764 


S 


■ ■ 
* 


57960 
.56268 


• 


* 

* 


16920 
. 12504 


1 . ...• 


> 1 

< 


44160 
. 43764 




• 


39600 

375" 




Ad inl 


Gnitum 2088 



N4ti9 
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ifote^ Before Divifion can well be imde, you mtift add a Cy- 
pher to the Dividend as you'piocetd in the Work; you rouft 
. alfo add Cyphers to each Remainder. But if vou require only 
. the integral Part of the Quotient, you iliay prenx as many Cy* 
phers to your Dividend at firft, as yotir Divifor Confifts of, and 
the Quoaent will be Integers: But when decimal Parts are re- 

iuircd, you muft count every Cypher to your Dividend you pre- 
X to your Remainders^ and point ydujr Q^ioticnt accordingly. 

Secondly, Divide 5. by .2^ 

See the tVork. 
•^3)5.60^20^ Anfvwn 
50 

00 

Edcampk VL 

Where the Diiudend is mixt^ and the Divilbr a D^ioial^ 

Divide 529.125, by .425 

Sa the tVorL 

.425)529. 125(1245. th« Quotient. AdC 
.425 • • • 



1 041 
850 



1.912 

1700 
• ■«'■■ '■ J^ 

" 2125 
2125 



EicampU VII. 
Let it be required td divide .04 by. ^* 

H ■ Sii 



56 
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Set tbt mrh 

6}.040(666, &;. 
36 



♦2 
36 



40 
36 

4 would ftill remain, which ihews 
it eo be an imperfe£l Decimal. 

NiU I, When any decimal FraAion, or mixt Number is to 
Jbe divided by an Unit with any Number of Cyphers annexed, 
vou muft remove the Separatrix fo many Places towards the Left- 
hand, as there are Cyphers annexed to the Unit« 

So if 1 7.28 wstt given to be divided hfwa Unh. 



By 



1 10. 

100. 
>1000. 

loooo. 

lOOOOO* 



The Quotient will be' 



1.728 
.1728 
.01728 
.001728 
J- .0001728 



By the foregoing Examples it may be obferved, thai if the 
Dividend be greater than the Divifor^ the Quotient will either be 
an Integer, or a mixt Number i but if the Divifor be greater, 
the Quotient will be a Decimal. 

2. Multiplication and Divifion in Decimals, as in Integers, 
interchahgeably prove each other. 

3* To prove Multiplication, the Produft divided by the Mul- 
tiplier, quotes the Multrplicand* And, 

4. To prove Diviflon, the Quotient multiplied by the Divifor, 
produces the Dividend ;' or by the Dividend, produceth the Di- 
vifor. 



5. Before 
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I 

$. Befoit this Rule is clofied^ TU btg Leave to recommend to 
the Learner* . the Scdution of two excellent Problemsy which, 
periiaps, may be of great Ufe to him» 

The firft is. Having a Multiplicator to find the Divifor, divide 
an Unit with Cyphers by the Multiplicator^ and the Quotient 
will hi^ the Diviior fought. 

Exampkf 

What Divifor is that, by which dividing 7315, fliall give a 
(^otieot equal to the PkoduA of the fiune Number multiplied 
by fliat Kumbcr. 

Sie thi fTcri. 

7315 "5-)i-<»o)'O0«)73»5(9H37$ 

125 1000 72 r* 



3657s ••• II 

14630 8 

73»$ 



35 

9H37S 3* 



Here you maf obTerve, that die Pradud and 30 
<^dtientarethe &me. 24 , 



' 60 

40 
40 

The lecond is, having the DiVifor to find the Multiplicator : 
ThU is the Reverie of the former, for if you divide Unity with 
Gnfiert i|uiexed» by the given Divifor, the Qnotient will be the 
Middplicalqr fought. 

What Multiplicator is that, by which multiplying 73:1 5> ^^^ 
give a Produft equal to the Quotient of the fame Number di« 
iMa by .€08? 
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See the IFtrk. 

•008)1.00(125 Aiifwfr^ the MvIUplicatprf 
8 



20 
16 



40 




Reduftion in Decimals. 

BY Rcdufiion, wc find the Decimal of any fra^tonal Pari 
of Coin, Weight, Meafure» fcTc. and, on the contrary. 
j;educe any decimal FraAion, to its equivalent fra^ional Parts of 
Coin, Weight, Mcafure, £^f. 

PROPOSITION L 

Any vulgar Fra£Uon given, to reduce the faoie into a decimal 
Fra£Hon of equal Value. 

Fo perform which, you muft add a competent Number of 
Cyphers to the Numerator, and divide by the Penominator, the 
Quotient is the decimal FraAion requirjed. 

Let it be required to find the decimal Fradion of | s alio ^ 
aiidf 

See thi Work. 

4)30(75 Anfwejr 4)i.oo(.25 Anfwer 2.)i.o(.5 AnC 
28 8 10 



20 20 

20' 20 



N»ih 
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Ifott, The Diredions given in Dtvifioni Wift lieobAiTcd» 

Md t|i^ Wprk will be cafy. 

Exampli II. 
Heduce \ into ^ decimal FnBktu 

Su Hi ly^ri. 

16 
40 



£i(»i^ IIL 
Aediice 9* Peofc, into the dednul FraAioii^ a Shining. 

ia;o.o(.75 
60 



RU l E. 

P'mde tliA given Nuniber» by the integral Parts of the xe*. 
\ quired Decimal reduced to the (ame. Denominaliont and thf 
Qjiotient is the Anfwer required. 

^ SopMle die feregmng Queftion was to be reduced to die de- 
dinal Fraoion of a Pound Sterlifig. Seeing that 240 Pence is > 
I Pounds 9^PeQoe is equal to ^^ which icduoe as befitfe di- 
itdtd* 
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a4o)9«oo(.0375 the Decimal required. 
7M 

1800 
,1680 



1200 

|100 



Exampli \V. 

Reduce 151. 6d. into the Decimal of a Pound Sterling. 

SiitbifhrL 
S. 

140 




But^the Decimal anfwerin^ any Number of ShilHngs, may 
more readily be found by halving the Shillings given r fo that 7 
of I5» is 7* and i r^nains, thatia» I Shilling, to which fuppofe 
a Cy^er annexed^ makes xo» the Half thereof is 5, to wit, .75 
i^-Then M. is ^, which reduced^ is .025) to which adding 
•7S> P^'** 'TTS* •• *ove. 

$. 

.^S -i 15 .Shillings, 

. tts •"> 6 Peiioe. 

•775 

Sxtmpk 
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Reduce 31 Peichei to tlK^dtcioial Fnittm^i^iiiAttCy 3^ 
Perches beiiigi i^ 

320 

Exampli VI. 
Sdiice.i36f PeidKs, Co thedacioMd FiafiiM cf aA AcMt 

SiitbefFkti. 

160)1 36,5(,85325 Anfivcr* 
2x8 a 



8500 
800 



320 

800 

800 

ThdSe Examples beins well confidered and underftoodt are 
Aiffirient to reduce anyoCber Meafures, &(. fo we wiU condude 
this Propofition. 

P RO P. II. 

To find the Value of a decimal Fradion, in the known Parts 
of the Integer^ as of Coin, Meafure» iic. to perform which ol^ 
fove the following Rule : 

RULE* 
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RU L Er 

: MMltipty.tlie Decimal ^iven, by tfhe Number of Parts of the 
next inferior Denomination, cutting o£F as many Figures from 
tbe Produd at the given Decimal confifts of; the Remainder, if 
any, multiplied by the next inferior Denomination, cutting ofFas 
before. Thus muft you do until the given Decimal be brought 
into its lowtft Parts, and ' the Parti fignified by the Decimal, 
will be thrown over the Separatrix. 

ExampU L - 

>oWJiJitiatlMJYiJiic:ol .125 of a Pound Sterling. 

20 Shillings in a Pound. 

2,500 
.' - la Pcnce.in a Shilling. 



6.000 



Anfwer as. 6d. 



Example IL 

What is the Value of .696875 of a Pound Sterling ? 

20. Shillings in a Pound. 

i3'937500 

. 12 Pence in a Shilling. 



Facit I3[s. 11^ 






11.250000 

1. 00000 



Example III. 

Wh^t is the Value of .75 of and Acre ? 

4. Roods in an Acre. 



/ 



Facit 3.00 Roods. 

Examflt 
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Exampli IV. 

What ij the VAic of .6275 of an Acre ? 

4. Roods in an Acrs. 

# 

2.5100 
A. R. P. 40 Poles in a Rood. 



Facit 2 



20 



20.4000 remains lefs than a Po>e, 
fomething better than ^. 



Example V. 
What is the Value of #98765 of an Acre ? 



3.95060 

40 



A. R. P. 38.02400 

Facit o 3 38 

Thefe Examples are fo eafy, that I hope it is needlefs to give 
any more in this Rule, fince the above, being well underftood^ 
ii fufficient for our Purpofe. It follows next to fay fomething of 
the lUle ofTbrn in DecimaU in this Place; but, at the Rule 
of Three, or the Single Golden Rule in whole Numbers, 
was fufficie^tly explained before, I think it unneceflary to intro- 
duce it* For, feeing the Rule of Three in Dedmab^ it is the 
wrac both in worbng apd ftating of the Queftion, as in the 
Rule of Three before taught, (Refpcft being had to the Rules 
in Decimals aforegoing) any Queftion of the Golden Rule, 
though confifKng of the moft difficult fraaional Parts, will be as 
eafily folvcd, as if the Queftion was compbfed of Integers only. 
I mall therefore omit it here, and proceed to the Square Root, 
for without a competent Knowledge therein, there is no ar- 
nvinj to Pcrfedion in the Art of Surveying : And, as I am de- 
^mnti to fpare no Pains in renderihg this Treatife complete, 
* wall the^fore recommend this nccefiary Rule to the Learner, 
TO then conclude this Chapter. 

I Extract 
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Extraftion of the Square Root. 

A Square is that which is contained under two equal Num- 
bersy and the Root thereof is one of them ; fo that 
the Way to know the Square Root of any Number, it to dif*. 
cover or find out a lefler Number, which being multiplied 
by, or into itfelf, (hall produce the Number propounded. As for 
Example : Suppofe 49 be a Number given to find the Root 
thereof, I fay 7 is the Root of it, becaufe 7 multiplied into itfelf, 
viz. 7 Times 7 is 49, the Number given ; therefore, the two 
equal Numbers that the Square 49 are comprehended under, 
are 7 and 7 ; and the Square Number 9, is contained under 3 
and 3, which plainly appears in the following great Square : 



\ 




1 


, 






1 


* 


• 

• 

• 



The above Figure reprefents a great Square, corifalning 9 leftr 
Squares, any oqe of which is the Root of the great Square',' but 
how to difcQVcr this readily, in any Number, is what I intend to 
fhew you next. The Roots of all fquare Numbers unfier loo, 
you have in the Multiplication Table : However, as it is pfopfi; 
for you'tokeep them in your Mind, obfcrve the Table following: 



Roots 



GEOp^SIA Improved. 



65 



Roots • 

Squares 



1 



as 



3? 



■^' 



42 



^ 



Here jFou fee the Root of 9 is 3 : the Root of 49 is 7, and fo 
of the Reft. 

So far as 100 in whole Numbers, your Memory will ai&ft you 
to find the Root; but if the Number propofed, whofe Root you 
feek, exceed. 100, then put a Point over the firft Figure on the 
Right-hand, which is the Place of Units, and fo proceed to the 
Left-hand; mift the fecond Figure, and Point over the third ; 
then miffing the fourth, point.over the fifth, and fo on (if there 
be ever fo many Figures in the given Number) to the End, point- 
ing every other Figure, as you fee here : 



129876543 



And fo many Points as there are, fo many Figures your Root 
wQi confift of, which is very material to remember : Then be* 
gin at the firft Figure on your Lieft-hand that has a Point over 
it, which will always be the firft or fecond Figure, and find 
the Root thereof, and when you have found it, or the nigheft 
kfs to it, (which you may do by the foregoing Table^ or your 
own Memory) proceed by the following Diredlions : 

« The Root of your firft Period you 

*• Muft place in Quote, if you work true ; 

<< Whofe Square from your faid Period then 

** You muft fubdud ; . and to th' Remain^ 

** Another Period being brought, 

** You muft divide, as here is taught, 

** By th* double of your Quote, out fee 

<• Yoat Units Place you do leave free ; 

«• Which Place will be fupply'd by th' Square 

•* Of your next quoted Figure there : 

Next multiply, fubtrad:, and then 

Repeat your Work unto the End ; 

And if your Numbers be irrational. 

Add Pairs of Cvphers for a Decimal.*' 



u 
cc 



I 2 



Not/, 
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Not€y Irrational Nuinber$9 are all fuck Squares whofe Roots 
cannot bedifcovered by Art cxafMy, (neither in whole NucnberSy 
nor Fra£lion9}but foaiething wiU ftill remain, there being no Pro- 
portion (as yet found; benf Ixt* an irrational Number and its 
Root. 

ExampU. 

Let it be required to find the fquare Root of 208849. 

^ Sii tbi Wirk. 



• • 



208849(45 
16 • 



85)488 
425 



6349 

Having pointed it at in the Work» the Root will confift of 
three Places. 

!• Seek the greateft Root of your firft Period, viz 20, which, 
by your liable you will find to be 4, which place in your Quo- 
tient, and the Square thereof, under the 20, your firft reriod, and 
fiibtraiSl 16 from it, refts 4. This is your firft Work, and is no 
more to be repeated. 

2. To the Remainder bring down your next Period 88, ^icb 
makes 488 for a Dividend, as nuy be feen in the Work. 

3. Double your Qj^otlent makes 8, then fedc how ofit 8 in 48, 
(referving the Units Place for the Square of your fought Figure} 
and you will find it to be 5, which you muft place in the QaO" 
tient, and to the Right-^hand 4>f the Divifor alfo, making it 
85, then multiply that 85 by 5, and the Produd phce under 
the new Dividend, as you may ice. 



This 



J 
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This Work i« every Time to be repeated. 



• • • 



85)48849(45 

907-^6349(7 
6349 



I 

• • • 

I 



4. SubtraA 425, from 488^ refts 63, to which bring do«ra 
the third and laft Period 49, then you will have 6349 for another 
new Dividend, 

5. Doable the Quotient 45 =s: 90 for a new Divifer. Then 
fee how oft 90, or 9 in 63, Anfwer 7 Times (fUll^ referving the 
Unit's Place in theD,ivifor) which place in the Qsjiotient, and 
alfoin the Unit's Place of the Divifor, making it 907, then mul- 

I ^plying 907 I^ 7, the Produ&634o, place under die laft Divi- 
dead, and feeing they are equal, and that nothing remains, by 
which it appears that the given Number iras a Square rational 
Numbtr, and its Root is 457, which fee. 



• • • 



)2o8849(457 
16 



• • • 



85)488 
425 



907)6349 
6349 



After tiiit ManniBr the Square Root of aaj Number mxf be 
found. 

But if the Number to be txttiSbtd has a Remainder, and the 
Root cannot be got txzSt ; notwithftanding, by adding Cyphers^ 
you may come as near the Truth as you plwe. 

ExampU 
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^HimIpIMMIP WMIP ^■••SF ^^••flF ^iP«W '••■w ^■••ap 'w^ 

CHAP. 11. 

Containing fo much Geometry as Surveying requires. 

See Plate I. 

GEOMETRICAL DEFINITIONS. 

Jnj^ Point is tiiat which hath no Partti at A, ^. i. 

11. 

A Line, is t Length without Breadth, not having any com- 
menfurable Thidknefi, as AB, fig. i, and being generated from 
a Pointy admits ^ only three varieties, which follow* 

IlL ' 

A right Line lieth evenly between its Extremes, and is the 
{hortcft Diftance between two Points, as the Line AB, beins 
ihadowed by its Extremes ; but if a Point be movtd, or carried 
in an uniform Motion.and equally diftanced from a certain Poinf* 
it is called i circular Line, as CD $ but if it moves unevenly, to 
wit, fome places higher, and others lower, fo that the Extremes 
cannot ihadow all the middle Parts thereof, it is then calle4 a 
Curve, or compound Line* Sti fig. u 

IV. 

The Extremes, Limits, Tenns, ar Ends of a Line, are 
Points. 

V. 

A Superficies hath Length and Breadth onlyo 

VI. The 
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VI. 

irhe Extreme^ of a plftne Siiperficiott -are right Line^. 

Vfl. 

. An Angle is formed bfthe Inclination of tWo Line», AH and 
AC, one towards another, meeting in a Point A, and fortiking 
the Angle A; fy. 2. 

VIII. 

And thsft Point A> is called' the angular ^'ointV 

IX. 

Wbetf a ri^t Lme AB; ftarfdeth upoitt right Line DC, tiiat- 
ing the Angfes CAB and DAB on each fide eqnal, the Line Aff 
b ftanding, is perpendicular to the Lint CD upon wMck ^ 
ftuideth. >^. 3. 

X. 

Othefwif^, if the Line AB, inclined* to either C or D^ it 
#bald then form both an acute and' anobtitfe Angle; 

XI. 

A Rigjht- Angle dohtaiiiii 90. as DAB' in the third Figure^* 

XII. 
An Acute- AngTe lefs dian 90, as CAB. Ji^. 4. 

XIII, 
And an Obtufc- Ang^e, more, as DAB. J^«4^ 

XIV. 

• A plane Triangle, is a Figure cbm^ehended nuitt three 
xi^ Line^ as ABC. fg. 5. 

' XV. 

Thete are three Sorts or Kinds of prane Triangles, vtz. An 
Iftoela, a $c^eaaai, and aa equilateral Triangle. Su/^. 6, 7, 9. 



1 
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XVI. 

A Square, is a plane Figure, comprebendcd under four equal 
Right-linea, containing four Right-angles, as ABCD. fig 9. 

XVII. 

A Re£l:angle, is vulgarly called an oblonfr^ or long Square, 
whofe oppofite Sides are equal and parallel, but longer than it is 
. broad9 containing four Right- angles. Zee fig. \o. 

XVI I r. 

A Rhombus, is a Square out of Form, whofe Sides are equal 
and parallel, containing no Right- Angle. Stefig. ii. 

XIX. 

A Rhomboides, Is a Re£l-ang1e out of Form, whofe oppofite 
Sidej: are.ecjual jind parallel, but longer than it is broad, contain- 
ing no Right-anglct Sa fig. 12. 

All other four-fided Figures, are called Trapeziums, fig. 13. 

XXI. 

A Diagonal Line, it a Rtght«line drawn from or between ^e 
Qppofite Angles in all quaorangle Figures, as the Line I. G« 

fig. 28. 

XXII. 

Multangular, multilatera}, and polygonicah Figures, are fucb as 
are comprehended under manj Lines* fig. 14. 

ACirgle, is a plain FigMre comprehended under oo^ Liajb, 
called a Periphery, or Circumference, into wi^icb s|U Rigbt*limf t 
%awn from a Point within the Circle, are equal, fig. 15. 

. XXIII; 
Arid that P«int is called tb« Centre tf the CkcTe, at A. fy. 15. 

XXV. 
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XXIV. 

Hie Diameter of a Circle, is a Right-line ptffng through the 
Centre, and terminated on both Sidet by the Perii^erjt as CB« 

fii' IS- 

XXV. 

A Semi-circle, is that Part of Circle that is comprehended 
ttiidcr the Diameter, as CFB. fg. 15. 

XXVI. 

A Quadrant is the fourth Part of a Circte, or 90 Degrees, as 
CFA. /^. 15. 

XXVII. 

An Arch of a Circle, is any Part of the Periphery, as £B in 
Ac fame Figure. 



Geometrical Problems* 



PROBLEM 1. 
f 1 1 

JL O bifed a given Line into two equal Farts. 

Exgmpk* 

S^>pofe the given Line be AB, fy. i6» it is required tp bifed 
the fiQie, 

Open the CompaSes, or Dividers, to any thing more than 
half che ^imi Luie^ and then with one Leg or Foot in the Point 
ii defcnbc the Arch De, abpye the Line AB, and alfo below 
it; then ihift your Dividers, and, with one Leg in the Point A, 
dcfcribe two Arches with the fame Extent as before, that (hall 

K 2 crofs 
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croft or inttrfed the two former Arches in the Foists F md C^ 
from which dnw « Line, and It will J^ifoft ttip lone A3 in the 
Miiik tbei:eof. fy.ib. 

P RO B. II. 
To ered a Fexpcujdiculf r ^ tb.c £od pf t giren Liiu% 

lAtDCf ^. 179 be the Line, 9nd at the Point C, it is rtr 
quired to ereS the Perpendicular C9. 

Open the CompaflTes to any ordinary Extent, and feUihg one 
Foot in the Point C, let the other fall at Pleafure (its not material 
where) above the faid Line £)C, as at the Point o ; then, without 
altering the ^xtent of the pomptfles, qne Foot |)eing in the 
Point b, defcribe the Arch LL, and alfo an otlier Arch that wil) 
crofs the Lin^ DC in I ; point the Interfedion, then lay a Ruler 
to the Point I and o, and draw the pricked Line IG« Laftly, 
from the Point C, through the Interfedion G, draw the Line 
CGBt which will be perpendicular to the Line DC* 

PROS. III. 
To cxe& a Perpendicular at a Ppint if? a givea Liqe. 

£xan^le. 

The Line given is AB, fg. 18, and at the Point F, it is ^• 
quired to ere£t a Line which {hall be perpendicular to AB. 

Open the Compafies to any convenient Width, fetting one 
Foot in the given Point F, with the other make a Mark in the 
Line AB) as at EE^ then take up your Compailes and open them 
fometKing wider than before, fixing one Foot in eittier of thefe 
Points £, defcribe an Arch above the Line ; then remove your Com* 
paiTes to the other Point with the fame Extent, and defcribe an 
Arch that fiiall interfe£t the former Arch, through the Point of 
fnterfedion and the given Point F, draw a Line, and it will be 
perpendicular to the given Line AB. 



P RO B. 
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P RO B. IV, 

To let &U a I^erpeqdiciilar from 1 ^oint diat is not ia » fprea 

The given lineiaAB,)^. 19, and die Poiotia alC, from 
.:which it is required Co 1^ fall dbe Line C, diat (hall be perpea- 
dicular to AB. 

Ip the ^ren Point C, fet one Foot of the jCompafles^ and 
with the other Foot deferibe an Arch that (hall cro6 die Line 
Afi, in the Point rand e^ and, bj the (irft PrdUem, hifdBt the 
DiAance between c and /, throueh which Point of Bifeffiony 
I and the Point r,*draw a Lin^, and it will be perpendicular to 
Ac given I^ine AB. 

P RO B. Y. ' 

I 

I To draw a Line parallel to a giyen Liw> thcough a Point 

AB, fig* 2C, is the given Line, arid it b required to draw the 
LineXD, through the Point £, that ^lall be parallel to the 
Line AB. 

From any Part of the Line AB, (fuppofe at F) (Cake the DiF- 
lance in the Compafles between F and B, dien fttting one Foot 

' in the Point £, with the Diftance FB, deferibe the Arch GG ; 
then take in your Compailes the Diftance between F and £, and 
A:tting one l^oot in the Point B, croCs the Arch GG, in the Point 
if il^rough which, ^d ^ Point £^ draw die Line CD, and it 

I wil) be parallel to AB. 

N. B. There ^re fever;il other Wiys to draw pvalliel Lines, 
I hvif none (a coned as the above* 

The foregoing Problems tonie in continual Ufe and Praftlce in 
any thing that relates to planning, and therefore oueht to be 
ready to, and well underftood by, every Learner, iuice very 
little can be performed in the following emblematical Schemes, 
WJthputJiaying Recourfe to pne cut more of thefe five preceding* 

F RO B. 
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P ^ O S. VL 

To make a Triangle of three given Lines, provided any tw^ 
taken together be greater than the tjl^ird. 22 Euclid^ Book L 

Suppsife the givcin Lioes w^re $, 7, a^d 8!* ^f* fil*'^^* 

Explanation. • 

To cqoQj:^ tiiis^ or apy trianguUr Figure (when three Sides 
^re given) you ujiuft firi^dr^w a Line with Scale and CompaiIc» 
paraUel to your Breait, and lay thereon one of your gives 
Lii^es, 9t from A to B* 

Secondly, Take in your CompaiTes another given Side, and 
^xing one Foot in A^ defcribe an Arch above the Line; then 
remove your Compafles to the Point B, with the Extent of the 
third given Line, defcribe an Arch that Hull interfed the former 
in the Point C. And, 

« 

Laftly, Draw Lines from A to C, and from B. to C« fo (hall 
you have the Triangle conflru&ed. . 

P RO Bi VII. 

To make a Geometrical Square. 

Suppoli^ AB, ^f 2Zf be a Line given^ and it is required to 
cot^j^uA a Square wbofe $ide (hall be equal to the Line AB. 

Construction. 

Firft, Draw a Line equal to the given Line, as from A to 
B ; at the Point B, by Prob. IL ere^ the Perpendicular 3C, 
making Bp enual to AB ; then with one Foot of your Com- 
pafles In A, with the Diftance A6, defcribe the Arch D. Se- 
condly, with the iame Extent in your Compafles as before, aiid 
•ne Fpot in C, 4f|cribe an Arch that fhall interfed the former 
Arch in the Point!), ^'nd laftly, draw Lines from the Point 
P> ^9 A and C^ and the Square i^ compleated. 
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P RO B. VltL 

To make a Re<St-ai^Ic, or Long-iqiiare. 

This Problem is not much unlike tti'e former; admit then, 
that two Lines be given, viz. 3 and 6» and it be required to 
make a Red-angle of them. 

Construction. • 

Firft, Lay dowi| the Jongefi Lipe, tp wit, 6» and at the exd 
hereof, viz. B, ered: the perpendicular Line BC, by Pr§b. IL 
equal to 3 (your ihorteft LineJ then placing one Foot of your 
Compafles in C, with the Diftance AB, or 6, defcribe an Arch, 
then remove your Dividers, and placing pne Foot in A, with 
the Diftance BC, or 3, defcribe another Arch that (hall ioterfedl 
the fomier in the Point D. And laftly, draw Lines from D to. 
A and C, which forms the {led-angle ABCD. 

P RO B. ik. 

To conftru£^ or make a Rhombus, , or an equilateral Paral* 
lelogram. 

Example. 

Let it be required (o make a Rhombus whofe Sidea (hall be 
equal to the Line AB. fg. 24. 

COKSTRUCTIOK. 

Firft, make an Angle at A or B (by Dijl. 7, fig. 2.) it is not 
material how fmall or great the Angle is; and maice the Line BC, 
equal to AB« then placing one Foot of your Conapafles in C, 
with the Diftance CB, defcribe ah Arch, and with the fame Ex- 
tent place one Foot of the Compafles in the Point A, defcribe 
another Arch that (hall interfe^ the former Arch in the Point 
D, and draw Lines from D. to A, and it is done. 

P RO £. X. 

To make a Rhomboides, or a Red-angle out of Form. The 
Conftroaion of this Figure, differs but little from Problem 
thelXth. 

Let then the Lines AB, and CD, fy.2S9 ^ &^^ ^^ ^^^* 
ftitute a Rhomboides* 

Cow- 



1 



CoilSTRUCTIdN. 

Firft lay down AB, and at Ae End thereof make an ohtvtfs 
Angle at Pleafbre, by drawing a Line ^^ DC, theii' proCdcd aa^ 
you wore direAed in Problem VIII. 

P' R O S: XI. 

To conftruS a quadrilateral Figure, containing one obtufe, 
CHie acute, and two ri^ht Ailgles, Sir^e Lines only being ^iven, 
vfo. the Bafe and'' tire two Perpendiculars,' whioi cbhtaiti the 

Bright^angles. 

Let tlie Lines give'n t>e 1, 3, and 4^ fig* 26, and it be required, 
with them, to conftru^t a .qusuTrilateral, or foiir-fided Figure, 
together with a fourth unknown Line. 

CoNSfTRUCTIOW. 

Let the Line AB be laid down ^qual to the given Line 4, and 
at the Points A and B, efe^the Perpendiculars AD and BC, by 
1S^t fecbnd Probleita, making AD equal' to the Line 2, and BC 
equal to' 3 ; and laftly draw a Line from D to C, and it \i iont. 

P RO B. XU. 

To conftruiSi a Trapezium two different Ways. 

Firft, with four given Lines, viz. 3* 4» 5f 6, the Sides of 
the Trapeiium. 

Secondly, with three given Lines, viz. the Diagonal and the 
two Perpendiculars. 

The firft tP'ay. 

Let it be required to make a Trapezium of the four following 
Lines, fig. 27. 
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Construction. 

Firft^ lay down any one of the Lines from A to B, fuppofe 
the Line 6, then, at the Point B, make an acute Angle at Plea- 
fare, by drawing the Line BL, vqtial to the Line 5 ; then plac- 
ing one Foot of your Comptffes in the Point L, with the Dif- 
tance of the Line 4, deftribc the Arch nn ; take up your Com- 
paffcs and pbK:e one Foot in the Point A, witb the Diftance of 
the Line 3, defcribe another Arch that fhall IntetkA the former 
in the Point O ; draw the Lines AO, and LO, and it compleats 
the Trapezium AB LO. 

^ote^ A Trapezium made after, or by this Method^ may be 
varioufly or differently reprcfented, provided the Angles arc not 
given. 

By the foregoing Method of conftru(Sling or plaaning a Tra- 
pezium, the Learner (if he chufes to make 'Experiments) will 
find, that not only the Form* thereof will each Time change, 
but the Area differ alfo ; though, notwithfiandin^, fome mod/ern 
Authors are pleafed to affirm that 'the Area woiild be unalterably 
tfie fame. 

However probable this Aflertion may appear to fome, Twill 
notprctend to fay, But ihall beg Leave to ooferve what is univer- 
sity granted, viz, any geometrical Square is allowed to be more 
fpacious than a Rhombus conftru£ted upon the fame Bafe ; and 
differs therefrom more or kfs, accordlns as the Angles in a Rhom- 
bus ate more or lefs acute or obtufe. Hente it follows, that the 
remoter the feveral Angles (in any quadrilateral Figure) are from 
90 Degrees^ the Areas of all fuiph decreafe more^tnd more ; and 
the neaitr each Angle in a Trapezium is to a right one, the 
pcatcr the Area thereof; therefore the Area of all fuch Figures 
mcreafeth or decreafeth, according as thd Angles are therein 
more or Icfi acute. Q, E, D. 

But to prevent all fuch Confequences, the Dimenfions of a 
Trapezium muft be Particularly taken, and entered as follows : 
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Method ibi Secwd. 

Plaoed in Figures thus : Sei fig. iZ. 

At b ' ' no Breadths 

4 ■ ' 2 Left-hand. 

6 4 Right-hand. 

9 o no breadth. 

In Words thus : 

Firft, At the Beginning, that is no Lengt)i) it is no Breadth. 
Secondly, . at 4, it is 2 on the Left hand. Thirdly, at 6, (that 
is upon the Diagonal) it is 4 to the Right-hand. And laftly, at 
9, it is nothing, to wit, no Breadth. From thefe DimenlionSf 
a Trapezium may be confiru6ted with Expedition and Cnrred- 
nels, without regarding the Angles, which niuft be confidered 
in the firft Methody otherwife the Refult will admit of unlimited 
Variety. 

CoNSTHUCTION- 

Fir(^, At Plearure draw a Line with your CompafTes, and lay 
diereon your Diagonal IG = 9.' 

Secondly, At 4^ or «, (your Diagonal being^ pcrpendiculat to 
your JBreait, or how you will, upon the Left- hand Side lay down 
the Perpendicular n E »= 2 ; and at 6, or m, lay down the Per- 
pendicular 4 = m P, to the Right-hand. 

• Laftly, join the Points IE, EG, GP, and PI, together, and 
it is done. ' 

N^te^ The above Dimenfions are more briefly entered. 
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Thus have I given my Reader a Defcription of fiidi rights 
lined geometrictl Figures as are, neceflary to be underftood, be- 
fore be can (with any Grounds of Certainty) enter the Fields, ia 
order to pradife which, I propoTe (ball be the SubieA of the 
fucceeding Chtpter ; but, in the mean Time, muft intreat the 
Learner to advance no farther herein, until he be expert and 
read J in eonftruAing all the foregoing Probleais ; other ways his 
HoDcs of becoming acompleat Meafurcr will mod certainly be 
fimftratedt feeing he learns by Halves, and therefore ean nave 
but an imperfeA Idea, or' a confufed Notion thereof; for, at in 
common Arithmetic, fo in all the Branches of the Mathenutks, 
comparatively fpeakine, for whoever is a Stranger to Multipli- 
cation, of courfe muft be a Stranger to the next fucceeding Rule 
(Divifion) alfo. 

I hope the above Hint will have the defired ESeA upon all thole 
that would reap any Benefit from this Book. 
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CHAP. III. 

Containing the Nature of long andfuperficial Midfure^ 
• the Chain dejcribed ; 'witb ujejtd Dire&ions and 
Cautions to young PraStitioners in the Fields^ &c* 

SECTION!. 

Of ME A &V RE. 

AN D firft of Long' Meafure^ which is cither Inches, Feet, 
Yards, Perches, or Chains, ^c. A Table of what is nc- 
ceflary you have in the Introdudion. But as Land is generally 
meafuied by Chains, I (hall chiefly infift upon, and recommend 
that Initrument, it being not only moft in Ufe among Surveyors, 
but alfo the very beft for fuch like Purpofes ; though there are 
kveral Sorts ot Wheels, or Machines, lately conftruded to ' 
meaiure Land, as well as DiAances: However corred thofe 
Wheels may feem to the Gentlemen that encourage them (with 
regard to Surveying) I will not pretend to fay, but fhall appesU 
firlt to any Farmer in Grtat^ Britain^ whether it is poffible for 
fuch Wheels, in meafuring plow'd Land wherein the Ridges are 
very high, and Furrows deep, (fuch as I have often met with in 
low and wet Lands) to afcenain the true Length and Breadth 
thereof, exclufive of the Errors that will unavoidably occur 
when the Bounds are irregular. I dare affirm, that any fuch 
Machine, in fome uneven Ground, would meafure a Field to 13 
or 14 Acres, th^^t is no more than 10. PU grant you, that the 
meaiuring Wheel is exceeding ready, and indifferently exa£l in 
meafuring Roads that are horizontal (though fuch are not often 
met with) to which Purpofe alone it is prcperly adapted ; wherein 
if it fhould (as moft certainly it does) make fome Lines longer 
(^ ri^^fop^of (he iarth's uneven Surface) than others> the Con* 
» . . A.' •> " , (cquence 
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fequence is trifling. in Comparifon to what a Tenant muft fuffer 
who pays a groat Rent for Land (the Wheel mdafurcd to him) 
which he hath not. 

There are Teveral Sorts, of Chains, as a four Pole, a two Pole, 
and a one Pole Chain, ^c» but that which I would recommend 
as the moft expeditions, is ^he four Pole Chain ; it is umverTally 
allowed to be preferable to ail others, being decimally divided 
into 100 Links, but the Length of the Link diffiBrs according 
to the eftabliihed Meafi^e of the feveral refpe£live Counties 
wherein it is ufed : For inftance, in England the Statute Chain 
(commonly called Gunter's) contains 22 Yards, divided into 
100 Links, each Link 7 f §0 Inches ; and though this Chain is 
by Law eftab]i(heti the Stauidard for Englifli Meafurementy not- 
withftandin|, there are other four Pole Chains adapted refpedive* 
\y to the cuSomary Meafure of ftveral Counties therein, to wit, 
in Cbefiirt the Chain is 32 Yards divided into'ioo Links* In 
Tome Parts of England the Chain is 24 Yards ; and in other 
Parts the Chain is 28 Yards, each divided into 100 Links ; and 
though the above Chains all diff!i;r in Length* the Refult of their 
refpedive Dimenfions, is commonly reduced to the Statute- 
Mearure of GreahBritain^ when the Dimenfions are therein 
taken, namely, 5 { Yards, one Pole or Perch $ four Poles one 
Chain, as above. . 



How CHAINS an marked. 

Chains are differently divided by Marks for the more ready 
reckoning the Links therebf ; (ome are n^arked iil^ith Brafs Rings, 
others with fmall Plates of Brafs, at lO, 20, .30, 45, and 50 
Links; the Middle of the Chain, the other Half, or Part of the 
Chain, is marked in like Manener, fo that either End may go^ 
firft* Some ace marked at 25, bfc^ l^c* ' 
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Planoinetry, or Superficial MeaAire. 

BY the Definition of ft Superficies, it appears to have Leogtlb 
and Breadth only, tvilhout any commenfurable Thicknas ; 
and therefore, to find the Area of all fuperikial Spaces (whether 
comprehended under ciirvt4f circular, or right-lined ]£xtrenie» 
or Boundaries) is the Point in Queftiom And, in order to 
cffedk this, though the Space oi' Superficies be ever io irre|;ular, 
it muft be reducol to a Number of fmall Souares (according to 
the Tenor of the Cafe) as a fquare Foot, Pote or Chain, &r. 
and the Coittents of all fuch Superficies are known when the 
Kunhcr of the Squares it contaioeth arediftovered. 

^ 

As for Example : SuppoPe ABCD was a fquare Piece of Land, 
snd the Side AB thereof, was 4 Poles, or t Chain; I fay that 
Piece of Land contains, 1 6 fquare Perches, as appears in the fol- 
lowing Figure, every fmall Square being one Perch or Pole, that 
is, having a Pole or rerch for its Length, and alfo for its Bteaibh. 
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Now Land, with regard to the general or common Meaftut^ 
is furveyed and returned in Acres, Roods and Poles, or Perches. 
An Acre contains 160 fquare Perches, fuch as the above little 
Squares, and therefore it is not material in what Form the Acre 
lies, provided it contains juft 160 Perches, as in a red-angular 

Paral. 
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Partlklognm, i^ Perches loiig» and lo broad^ contains aa 
Acre ; alfo ao long and 8 broad, and 40 lon^, and 4 broad^ 
contain sn Acre } by which it appears, that having the Length 
of any Field, you may readily find the Breadth fof aft Acre, or 
any other Quantity, thus : Divide the given Quantity of Land^ 
by the Length of the Field, and the Quotient will be the true 
Breadth for fuch a Quantity^ 

Example* 

Suppofe it wer& required to find the Breadth of an Acre, tn 
any other Q6antity» in a Field whofe Length it 13 Chains, 56 
Links ; th« Anfwer would be nearly 74 Links. See the TabU^ 

^ . S E C T. IL 

Of MEASURE. 



UAving introduced the Chain, I (hall, in this Place, give fome 
^ necci£kry DireAions bow to ufe it in mearuring Lines* 

Let the Chain-Leader be provided with ten flnal! Arrows about 
a Foot long ; though ten fmall Wire Pins (made iharp at one 
£nd, to enter the Ground readily, and a Noofe at the other 
End, ta iwhich a fmall Piece of red Cloth fhould be faftened^ 
that it may thereby be more eafily found in Grafs, ^£.) would 
he much better in jnany RefpeSs : Let them be ten Inches long, 
and let him that follows the Chain, fee that the Leader always 
fNits down his Atrow perpendicular, and in a diredt Line witli 
the Objefi he is going to, or bound for, which he may do by 
midcing htpi, at the End of every Chain (before he puts down 
the Arrow) cover or intercept the Mark be is going to ; for if he 
fwerves from a right Line, it will makes the Diftance longer tha« 
it really is, a right Line being the &ortefi Diftance between tw» 
Points. 

The Chains Leader, and Follower cannot be two careful in 
reckoning their Arrows to each other at the End of every Line, 
and every Change ; that is to fay, the Meafiireri or Chain- 
Follower, muft count ten Arrows to the Leader at the End of 
every Change \ but if any (hould be milling, it is impoffible to 
know who loft it, and therefore they mud not only go back and 

find 
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find the loft Arrow or Arrows, but ailfo me^fure the fame Line 
#rer again, 

IAt. yolm^ LtfVip in his Treatife, very juftly oblerves the dan- 
gerous Confequence of fuch Miftakes, thus: *^Be fure that they 
.*^.who carry the Chain, miftake not a Chain either over or 
** under, for if they fhould, the Error would be very confi- 
*^ derablej as fuppofe you were to meafure a Field that you « 
•• you knew to be exaflly fquare (thuih fuch is felibm nut with) 
** and therefore need meafure but one Side of ic ; if the Chain* 
*^ Carriers fhould miftake but one Chain, and tell you the Side 
*^ was but 9 Chains, when it was really lo, you would make 
** of the Field but 8 Acres and i6 Perches, when it fhould be 
** 10 Acres juft : And if in fo fmall a Line fo great an Error 
** does arife, what may he in a greater you may eafily imagine." 
But to prevent all fuch Miftakes, let him that leads the Chain, 
take all the Arrows in his Left- hand, and the Chain upon the 
two firft Fingers of his Right-hand ; then let him take one of the 
Arrov^ into his Right-hand with the Chain, and proceed to the 
Place direded $ and at the End of the Chain let him ftick the 
Arrow down he held in his Right-hand, and take another out 
of his Left hand ; thus proceed imtil all the Arrows are done ; 
then theMeafurer^ or Chain-Follower muft carefully count the 
Arrows to the Leader, and if the Line be any longer, proceed 
as above dire£led, always remembering the Changes you have 
in each Line, and at every Change count the Arrows, as above 
dire£tcd. If it be Roads you meafure, ««//, that 8o Statute 
Chains, make i Milt. 

SECT. in. 

Diredfiom and CautUns to Chain- FoUmvirSy an4y$»ng Pra^timrt 

in the Fttlds. 

pIRST, IJpon the Chain-Follower depends all the Care of 
^ meafuring, remarking, and noting down Dimenfions, C^c» 
tic. and therdfore it abfolufely behoves every one that would be a 
Surveyor, to be not only particularly careful in his Entries, and 
corrcdi in his Dimenlions, but alfo very circumfped in his Ob« 
fcrvations, with regard to the Situation of Buildings^ Timber, 

Water- 
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Water-pondf^ Brooks and Dto^cf, whefeb]^ ^ tntj dcur a 
perfcd PIgn from the Fiold- Notes, if rfquifedy when in hU* 
Chamber : And that all feeming Difficulties herein may be re- 
moved, I have recommended, in the follewing Chapter, fudi m 
familiar, eaiy Method, as doubtlefs the weakeft Capacity m|y, 
immediately comprehend. 

Secondly, When the youi^ PraAitioner enters the Field or% 
Inclofare that he intends to meafure, let bim carefully obfenre. 
thofe Hedges or Fences that are next, if thr^ are ft»it» curved* 
or circular, and proceed as dire&edin the fifth Chapter; alwaya 
remembering ta leave a Mark, at the QiegMinUig, in the Fen^ or. 
Hedge, that will appear, if required^ at a fufficient Diftance : 
Dirm your Chain-Leader to obferve the Motion of your Left- 
hand, which is to guide him in a right Line, to tho Place bounds 
for, by moving your Hand to the Ri^t or Left, acoopding as hn 
is wide of the Mark you are going to; and When you have got 
him in a right Line, that is, diredly between you and the Mark* 
floop down in^antly and tiUce up the Arrow that your Foremaa 
or Leader put down, with the fame Hand that you hold the 
Chain in» laying hold of ^he Arrow dofc to the Geouni; suid let 
the Chain* Leader ftick down an Arrow at tte ftmeTime that von 
lake up your's, with the Chain at full Stretch : Obfenre (when 
you direft your Leader, or Chatnman, to keep in a right Line 
with your Mark) to place your Eye and Cham-Hand direAlf 
over the Arrow that fticks in the Ground ; andasfoon as he baa 
put his Arrow 4own, let him fix his Eye upon the Mark he ia 
wg^o as he moves fi^ward, Which wilffayeyou a vaft deal of 
rouble in keeping him ftraight ; for it is not very poffible for 
him tolwerve fiom a right Line, provided he keeps the Mark in 
View SB he moves forwaytd. In hilly GromMl, if the Meafurer 
lofta-S^t of the Mark he is to, go to, he muft fland over 
hia Arrow, and the Leader muft turn and move htmfelf till 
he gets Che Meafurer between him and the Marie departed 
from* . » 

' Thifdl]r» At your Peril never attempt to draw or form a Ba» 
hMing^Xine» «^on any Confideration whatfoever ; for it is moft 
ceminiy attasnied with notorious Errors, notwithftanding fuch 
fandoaa Workf for Ages paft, has been too much pradifedi 
vAudi jJFofdt lisoAt Rnfon for the general Difcoid amongft 
MPnaitianers, 

M NHi, 
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' Noti^ A Balancing-Line is cither real or imaginary, to wit» 
real in the Chamber, and imaginary in the Fields ; in each Cafe, 
this Line is inftituted by the Praditioner to avoid Trouble, and 
conieq^jently Accuracy alfo. Sie thi Explanation ibireof in tk§ 
hft ArticU if 4bis Chapter. 

Fourthly, Obferve (in the Boundaries of the Eftate you are 
tomeafure aAd map) the Hedges and Ditches, that is, to whom 
tkey belong : And h^e note, that if the Ditch is between the 
Field you muft meafure and the Hedge, that Ditch belongs to 
the neighbouring Gentleman's Land, and therefore you muft 
allow 4 Fee^ or 6 Links, from the quick Roots in the Hedge, 
that is to fay^ you muft not meafure within 6 Links off the 
Hedgie ; but if the Hedge is between the Field you are mea- 
liiring-and the Ditch, then- it muft be meafurcd therewith. T^ 
Allowances ibr- Ditches- differ in many Countries, vi%» (ome 
allow but 3, fome '4, fome 5, and fome 6 Feet ; however^ I 
think 4 Feet fuffident, (except where Land^ are joined by 
Commonings)' for which fee the Directions at the £nd of the 
Chapter. And as for the Hedges and Ditches within the 
Fftate, meafure the Ditch to one FieI4> and the Hedge to the 
«tber, when you are to map. 

Fifthly, Let ail the Off-fets you take up» be as near the Fence, 
and as fmall or harrow, as poilible $ and when (or before) you 
begin to take up an Off-fet, remember always to look along the 
Fence or Hedge that it lies up to, and remark where abouts^ 
in the Fence your firft Perpendicular fliould rife to ; and when 
you have taken the fame, fland at the End thereof, and look 
again along the Fence where the fecond ihould rife to ; and in 
this Manner you muft do at the End of every one that you 
ered. Be car^j that you take your Perpendiculars (o, that if 
a right Line was drawn from the End of any one, to the next, 
that Line would neither include the. Neighbour's Ground) nor 
exclude any Part of that you are about to meafure« 

- Sixthl^,* See thai you don't %o with Vouz' Chain into the Fields 
to meafure, without a Staff about 5 r eet 4 Inches long, made 
iharp at one End to enter the Ground readily ; and a imsSl round 
Brafs Plate^ or Wood, between 5 and 6 Inches Diameter^ 
fixt oa tine. Top thereof with a ScrevTi or how you will* If 

thft 
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the Head of your StaiFbe Brafff let there be. put tHerepn 4 finall 
Stijds at the End of the Piameten : So that if two Lines were 
drawn from the oppoQte Stud or Points, they would pals through 
the Centre of the Plate, and crofs each ^ther at right Angles* 
But if the Head thereof be Wood, two Saw- nicks, a quarter 
of an Inch deep ip the Boards at right Angles, will anfwer this 
£une£nd. 

« • 

The Ufe of the above Staff, Is as folbws:. When chaining in 
the Field, if you have Occafion to raifc a Perpendicular to any 
afiigned Point oi Corner, your Eye can inform you if you are 
near the Place it (hould be; then uickdown your Staff perpendi- 
cularly, that is, upright, and fixing one of the Lines that are 
thereon, diredly oyer your Chain, and parallel thereto, as it lies on 
the Ground ; apply your Eye to the End of the other Line (on 
the Staff-head) and looking along the fame, if you perceive thf 
ailigned Point in a dire£l Line with that which you look along, 
you have found the Place; but if the Mark lies to the Left or 
Right, you muft remove your Staff, and place it accordingly. 

^ 

Having explained theChaiO) and Crofs-Staff, it follovirs next Co 

fay fomsthingof the 1^'idd-Book. 

SECT. IV. 

Of the FIE L D'B OOK, and DireSlhns in the Fields, ^c. 

Tj Aving now particularly defcribed the Chain, Meafuring-pins, 
-^ Crofs ftaff, ^r. I propofe here to fliew how to prepare the 
Fi^Id-Book, and alfo the Method of entering the Field Notes 
or Dimenfions, whh all imaginable Exadhefs, by a Pen, and 
not with black or red PenciTsi left the fame ihould be effaced 
by the rubbing of the Leaves, which often happens. 

Fir/I^Qftbi Fiild^BoQk. 

i» Let yotir Field-Book referable that of a common Pocket*- 
0!le, with a Clafp on one Side of the Cover ; which, when you 
have made an Entry, being placed .-between the. Leaves, the Boo)c 
may be returned to the Pocket, without Obliteration. 

M 2 21. Each 
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1. Each Ta^e therein ixiuft be divided into two equal Pikrts 
or Oolumns^ by, a black Line ; and if you are to map the Field 
which jfia ^e about to meafure, let the firft Cdumn in each 
Page, have wrote on the Top thereof, the Field's Name; un- 
der which the Dimenfiohs of the fame muft be inferted, as 
hereafter : The' Right-hand Colamn muft be re&nred to contain 
neceflary Rdtaarks, which frec^uently occur, fuch as Timber, 
Ponds, Pits, riantationit fiuildinfiis. Gates, and Styles ; toge- 
ther with the Bearing of remote Objects remarkable, as Steeples^ 
Windmills, Towns, Cities, £sf/. which being properly reprc. 
fented (if Room permit) in a M>p> will be an additional £m<* 
belliihment thereto* But if the Land which you are about to 
meafure, is not to be mapped, then there will be no Neceffity 
for appropriating the Right-hand Column to any fuch Remarks* 

Obsk&vations. 

1. Remember to cxprefs therein the Owner^s Name, (fc. of 
the Eftate that you are t6 furvey, thus : 

Dimenfions of an Eftate (Demefne or Manor, bfc) in the 

Parifh of , in the County of-7 belonging to C -. 

D , Efq; and now held by . Here mention 

the Tenant or Tenants Names, if more than one ; and where 
you begin, enter the Tenant's Name above your Dimenfions ; 
do fo in each dlftind Tenement* 

2. The Reader will find the Form of this Book daims the 
Preference to all others ufed in this Science; as it is not only 
plain and concife, but abfolutely compleat alfo, and is intirely 
new to any, thing of the Kind ever attempted before* However, 
I am^not infenfible, that there are fearcely three Surveyors In the 
Kingdom that have exa£Uy the fame Method of entering their' 
Field Notes : Some that I have feen were not only intricate, biit 
confufed alfo; whifft others were both numerous, tedious, and 
full of writing, which induces me to recommend to Pradtce^ 
the U& of the following For«, as it is peculiarly adapted to Di* 
m^a^su taken by the Chain* 
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The FORM of a FIELD-BOOK. 



yihn Ancker'% holding 

Dairy- Field, 

South OfF-fet, fcff. 



At p- 

490 
7.84. 



■*♦ 



o 
- 17 
1.62 

74 
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Eaft Oif.ftt, faff. 

^(7/^, Tills Mcthdd of enter- 
termgDtmen(ions« ihall be more 
fully explaioed in a proper 
Place. 



t Remarks/ 

A Pond of Water on 6 Chains 
Right-hand Perpendicular. 

15 Timber Trees on South 
Side Dairy-field^ equal Dif- 
tance. 

ThuuexprelTed) 15T.T. eq. D« 

Note^ ^'^ T^" would diftin- 
guiih the Timber, you nuy 
obferve the following Charac* 

ters, viz. 

\ • 

a — - Afliy A, large Afh. 

o — 'fmall Oak : D, large ditto. 

p -r- poplar^ fSc^ 

A few Days PraAice in the 
fields will render fuch Remarks 
both familiar and eafy* 



M&i Dire^ims i9 y^img Pra^tianirs in tbi FiiUs. 

Firft, In meafiiring by the Chain only* or taking exa£Uy the 
Dhncnfions of any rield, or endofed Piece of Ground, it is 
moft methodical to begin at fome remarkable Place^ viz. Houfe^ 
Gate, St]^Ie^ TreCy &c. and for want of fuch, fix a Mark at 
your flarting Place, as direded in the firft Sedion of this Chap- 
ter s tni from thence proceed orderly according to thi Situation 
of the Field| visa. If a four-fided iirregulac Field* firft ftraighten 
the Boundaries thereof, by Caking up the Off-fets, as herder 
taught; and the Body of the Field you nuy take up in a Trapc* 
auum* . or Re^angle, whicherec leems omireQieiit. 



Seoondly* It is not material in meafuring with the 
whether you m to the. Right*lwnd or LdEt, that it ta fiiyt with 
fc apinft the Suiu 

Thiidlyf 
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Thirdly^ It will not be amlfs for the young Tyro (ere he is 
perfe£k in Field Pradice) at his Entrance into the Field, to 
obfervcy if poffible, its .Form, and with a Pen or Pencil draw 
(at Adventure) a Figure that may fomewhat refemble the fame, 
which will enable hioi to plan, when in his Chamber, the 
Dimenfions thereof with lefs HefitatioA : Bu^ when he is ready 
in the oraAical Part of Surveying, fuch Delineations will be 
unncceUary, 

Fourthly, When you are accidentally obftrufted in meafuring 
*any Line by the Interpolition of Pits, ronds, or any thing elfe, 
y^u m%y, at the Brink of the Pond, or Pit, ftretch the Chain 
to the Right or Left (which ever is moft convenient) at right 
Angles to the Line you are meafuring ; and at the End of that 
Chain, &c. you may proceed parallel to your firfi: Line, until 
you are pad the Pond'; thrn one Chain, &c. at right Angles, on 
the Side the Pond lies,^ will bring you in a Dircaion with your 
ftrftLinc. 

Fifthly, When the Field contains a great Number of Sides 
and Angles, and being bounded on one Side by a Brook, or 
River, your firft Care muft be to ftreighten the Hedges, Brook, 
^c. as direfted in Chapter VI and VII, then meafure the Body 
of the Field as therein diredlcd. • 

Note, In mapping old Brooks, which generally have num- 
berlefs Turnings, and curved .Windings^ it is extremely difficult 
(1 might have laid impoflible.) to cxprefs the fame when taken 
from a fmall Scale ; notwithflanding,' you muft, in taking the 
Dimenfions thereof, alWays be vcrv particular (fee Example II, 
Chap. VII.) howfocverail Broots^ and whatever Branches of 
Rivers which you meet with in your Survey, (houlfl be ex- 
prefled, and partitularly where they run into the main River, 
provided the £fta^ yoU are meafuring conjoins, or is fituated 
near ihefaftie. . "' 

Sixthly, If you 'chti;fe, you may remark in your Map (pro- 
vided the Sizcpf your Vellum will admit thereof) all (contiguous 
£d1fices, /. /• CaSles, ^alls, Houfes, Mills, Churches, and 
Objcfts of l!f^tti whieh, if well fimfhed, will be a great Ad- 

• - ditiodt 
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dition to its Beauty, to perform whicb, yuu have Dire&ions in 
the fecond Part of this Book. 

Not€y If any thing of the above occur! in the Eftate you are 
furveying, fee that you negleA not to notify the (aoie; and place 
it in your Map accordingly. 

Seventhly, In meafuring a Bafe*line adjoining a Hedge^ it 
fometimes happens that yoii are prevented chaining (o near the 
fame as you fhould, by the Obftrudions of Briars, Thorns, 
Pits, Bufhes, or other Things intercepting ; In this Cafe you 
muft meafure a ftraight Line at fome convenient Diftance pa- 
ralfel (if you think proper) to the Hedge ; and from thence 
ered Perpendiculars to each Turning, (as direded in Pr^bUm L 
Cbap.Vll.) noting the fame down as anOff-fet ; whether on the 
Right-hand or Left-hand,, it matters not with its Situation, as 
fuppofe a South-Eaft OiF-fet, Left-hand* (with the Field's Name 
right over it) thus: 

Dairy Fiild^ 
S«£. Off* L. h* 

> 

Tii N9ti5 in the foregoing Field-Book explained. 

Firfl, At o, that is, at no Length, it is the firft Perpendicular, 
provided you don't begin in the Corner of the Field, otherways 
it would be at o, it it o, that is to fay, at no Lenrth, to wit, 
the Beginning it is no Breadth, &c. This is efuftuaJly ex- 
plained in the following Chapter ^ but herein carefuiiy ob- 
ferve, that when you. come to the Hedge where the Mark is fixt 
to iiyhich you meafured, if the Ditch be in the Field, fuffer your 
Chain- Leader to go no farther than the nearer Side of the Ditck« 
dfe allow four Feet, or fix Links, (fie the fottomng SeSiion) for 
a Ditch, the Ditch being the Prop<trty of the next Field : And 
if it fliould happen, as it often does, that there is not quite a 
Chain between the laft Arrow, or Pin, and the Hedge or Ditch 
you are to me^ure to, let the Chain' Leader fix the Chain End 
at the Ditch Side, and hold it there till the Meafurer (laying dowa 
the Chain flratght^ comes to the laft Arrpw, and laying nold of the 
Chain thereat, take it up, and count tiie Links by the Help of 
j;be Brafa Marks before-mentioned, which muft be inferted with 

the 
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the Chiint that the ftid Lines meafore (o : i^ s for Inflance^ Aip- 
pofe you are ftanding at the laft Arrow> and difcovcr it to be otvc^ 
two, or three Tens, and fome odd Links paft, or more than 50^ 
which Aiuft be reckbned to 50, and the Sum will make 60, 70, 
•r 80t together with the odd Links. 

The like it tobeobferved in all other Examples of this Kind 
in Chaining: One Day's Practice in the Fields with the Chain, 
will render you much more, perfed ip counting the odd or furplus 
Links, than feveral Pages filled with Explanations thereof. 

> Secondly, As you are ^hainln^ your Bafe-Iine, and a Turn or 
Bend in the Hedges appears, which you find dire£Uy opposite to 

£ Chains 67 Links, you then meafure with your Staff, being 8 
Inks in Length, fthe Chain lying on the Ground at full Length J 
l;he Diftance between 67 Links and the Corner, being juft 17 

Links, which you muft thus enter in Figures: At 3.67 .17, 

and then proceed with your main Line, and oppofite 4 Chains 
90 Links, another Turn appears in the Hedge, which you muft 
alfd meafure as above directed, and enter it Hkewifcr down thus: 

at 4.90 1.62. When ftanding at thislaft 

Corner, you obferve the Hedge to be ftreight to the End, and 
therefore there will be no Ncceffity for any more Perpendiculars 
till you fifliih the Line, and then you take up the laft, viz. 
at 7*8 4 ■ ■ ■ ^.74. 

Utri n9U^ The Word 4/, is always underftood^ but never 
cxprefied for Brevity fake. 

^ Off'ffty and hw ttAm^ ixpkintd. 

Thirdly, An OfF-fetIs an irregular Space of Land, intercept* 
^d between a Bafe Line, and the fubtending Limits of aA Incio* 
fure, to every Corner of which, Perpendiculars arc> or fliould 
be, raifed. See Example the td^ Chap. V. 

Fourthly, The Situation of an Off-fet, refpe£b the cardinal 
^r t\x\ti Points of the Compafs, by fome called the Mariners 
Coiflpafe, /./."^Eaft, Weft, North and South ; but when Land 
is to bemeafured only, and not mapped, there will be no Necef- 
fity to regard the Bearing or Plan thereof; and as there arc Num-* 
htn of Countrf People whofe Ambition afpire no higher than t6 

meafure 





ibetEfiiife a Fid(f or^' I i!heitrore would advife aH fuch^ unleft 
^y ctiuie it» not to burthen their Memory with this Article* 




Firftof tbeCo^^paifs, wotck contams 32 Points ^ith regiard to 
Navigation, but in. Si^Veying they are reduce^ to% namely > the 
4 cardinal or chief Points, .as £aft> W^^* I^orth and South i 
and four compound', viz. North £aft, Npi th Weft, Soitth £aft^ 
South Weft ; which are abbreviated in the Field* Book, and may 
^ ami^d by ^bdr Jni^al Letters, to wjk, £• W, N. S. 
HE. NW. S£. SW. Sie ExampU tfi. Chap. VL 

Aiid (halt theLdu-ner may not be at a Lofs, wh5n in the Field* 
how to adjudge the Bearing oi each Off^fet therein, let him call 
&at Side of the Field next the Sun*s rifine £aft, the oppofite Side 
will be Weft -, and in chaining from the Weft towards the £aft, 
Vil have the Nortfar on the I^ft-hand^ and $outh on theRig^t : 
Bi^ if he Ihottld chain any how between jthe above-mentioned 
chief Points, that is to fay, between the North. and £aft, (Sn 
tie Field O, JExampk stb^ Chap. VI /and an Off-fet Oiould oc^ 
iW oA either the Right or Ldft-iiano, that upoiv the* Right .will 
k ft South Esft oncj and th^ Left-hand Side muft be called, oc 
entered j a North Weft Off^fet. As this Method of Entry with 
fegard to Off-lets, is mkdl ufeful and new to any thing hereto- 
fore puMilhfd,' I ihaU bc^Leaye to be (omething more pafticular, 
fince the Precis or Proceeding in the Field haA an* abiolute 
Dependence thereon, 

Firft^n, WhM the ^ouiig 'i'yro enters a Field/ let him ob- 
ferve, whh Calfe, ilie Snuatioil»' with regard to the £aft. Weft, 
Nordi or South Sides thereof; and wbfiitev<^r Lints 4ib xxvieafures 
when firaightening the Sides, or otherwife,^ he muft enter the 
£ttne as above direSed ; i. e. if an' Off-fet occui^ to tl^e Right or 
Left-hand of the , Bale Line, (then m chaining) the Side that 
ittblends to the North, it called a North CMF-fet ; if the Weft, it 
h called a Weft one ; if the South, a South one ; and if it fuh^ 
lends ainy bow tof the Nordi Weft, it muft be called, or entered 
a North* Weft Off- fet, tfc. &c as already above 4ireaed. 

,)^ Secondly, 



^ 
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' Secondly, But if, in fais Conjeaure of ^ Field'i Situation, 
he fliould vary a Point or two, it is not very material ; however 
he muft be careful to coneft the Miftake ere. he leaveii the Field, 
or returnt a Map thereof, which he may perform thus: 

Let him obferve when the Smi hlblf South, that it, when it 
it Noon or Mid«day ; and whatever Line he has taken in the 
Fields that points thereto, is a Meridian Line, by which the 
Situation may be accurately correfied : But if any cf the Lines 
be at right Angles thereto, it is then an Eaft and Weft JLihe,. hf 
which mo the Meridian is found. 

Thirdly, It happens Sometimes in hazy Weather, Wliea Ae 
Sun don't appear, that a Surveyor will be at a Lofs co'fbmn an 
Idea of the Land*s Situation ; in thofe Cafes an Opportunity muft 
be embraced when the Sun fliines at Noon, to obferve what 
Hedge or Line points thereto, which when found will be a Me- 
ridian Line* 

Fourthly, Here note, fou'll have no Occafien to regard the 
Variation of the Compafs, when you have obtained the' M«ri- 
dian Line by the Help of* the Sun. 

Ni9fi alfcj If you cannot obtain the tret Situation by Reafim 
ef the Sun's Obfcurity, of otherwife, and a herizontaH^r direft 
Sun-Dial be ereded in any Part of the> Preinifes, the Gaonoo, 
or Style thereof, always (if Wuly eieAed) -points to doe ef 
other of the above-menttoned chief or cariliiial Points, by which 
the true Situation may be found. 

Fifthly, Jn Off-fit upon an Off-fiU >> when on a Perpendicular 
an Off-fet occurs, in Exan^U 2^, Chap. VIL On the third 
Perpendicular to the Brook an OiF-fei prefents itfdf, which fee ; 
and alfo the Method of Entry, 

. r. • . 

Sixthly, In mountainous or billy Grounds, meafure the Super* 

ficies thereof, and return the fasne,. being reprefented aa fiicti ia 

your Map, as direded hereafter ; biit be careful not to encroadL 

roto, or upon the adjacent Inclofures, but £x the Hill erMoun«> 

Sain on its true Foundation,' which you may do by the HilHp ^ 

.'..... ... phuie 
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plin« Trigononietry, by taking tlm Hill*$ Altitude. Sm ib$ficmul 

P€rt of tkisTreatifi.' 

Seventhly^ If yoar Orders be to ffetanr ai| Account tt die 
Timber in theSurvcy, firft plan the Whole; and if you think 
proper y:oa may take the Plan into the Fidds aftcrward9, and 
note down, with ' a lead PeiiciU not only die Number of Treear 
ai thCTgraw in the Hedges reTfjEofiBvely^ biltaUb whatever eUe ia 
reauriOLble, as Pits, Ponds, Roughs, Gates, Styles or any no-' 
table or remarkable Thing omitted in your Dimenfions, by which 
Means youli have a perm Plan to comf leal a Ma^by; 

Eighthly, When you have meafured the Timber according to 
the Diredions given in the Appiendix, if the Land is to be fold» 
yott fliould pr^ an Account thereof in fome vacant Place of 
your Map ; or rather give ^n Account of the fame upon a Slip 
of Paper to your Employer, which will enable him, if neccf-* 
firy, to difpofe of the fame, perhaps, to better Advantage. 

Ninthly, If a woody, nlarfhy, watry, or other inacceflible 
Piece of Ground be enclofed on each Side with open and cleat 
Land, you need only meafure ^hd plan the circumjacent Land, 
and die inclofed wDl appear. Otberwifefie Pr$blim IL Chap* X«. 
Pttri the firft. 

Tenthly, When you are to furvey a Manor orLordfhip, 
where there are Houfes, Yards, Gardens, Orchards and Folds, 
or other finall Inclofures, it-is beft to begin with the large open 
Fields; and if youchufe your mean Line may pafs near the 
fame, by which Means you may take up the fame between two 
adjacent Perpendiculars ; {Set Plati tbi Second^ wherein you^l find 
an Inftance given for your Improvement) for it often happens; 
by Reafon of OunghiHs, Ponds, Buildings, &c. you cannot 
conveniently come at or to them to meafure ; but when jom 
have got the fame between any two Perpendiculars, by taking 
uptheOff-fets herein after explained, you'll have them repre- 
fcnted in their proper Place. 

Eleventhly, And aldiough the Cautions and Diredions t<l 
young Praflitioners now I'ecited, feem to open a Sluice to Expla* 
aitiona peculiar to Field. Pradice, yet, nevertheleft, all the 

N 2 fuc- 
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Aicceeding Examples muft be carefi^Ily cotifidered, and .dulf rpr 
gank^, 'oi)Arwi& the young Leader' will fin^ hiffiftlf greatly- 
deficient when he comes to real PnOict. 

Thttsy Having complcated the Dimenfioi^s^ ^marks oif 
Timber, Sitnatidni Woods, Bogs^ Hills, Rocks, Fountains^ 
Moor^ anjd Maiihes, .with (fcvery other ^4atcrial proper to be re* 
marked or aoticed ; the ne^t Care will be to dratr a fair Map of 
the Whole, accordirw to the Dirediona laid down in the laft' 

Chapter, Part tbejirji. 

• ' ' ' _ ". 

JfHff Herf follows a few more Direfiions to young Pracr 
fitioners in the Fields, very neceflary to be underftood, copcernf^ 
itij^ the Boundaries of Land, ^and what Breadth is gcneraliy air 
lowed for Ditches^ &c. 

Bur here pbferye, AH Cogntric? differ fonie little ii| tbcfe fol- 
Io!Wing Articles, and confcquently the prevailing Law of Cpftofti 
muft take Place ; nevcrthcJefs, 1 hope it will not be tafeen afnifs 
10 Jay down a few Diref^ions wl^ereby the young Learner maybe 
enabled to ufe fuch difctctionary M,eans as correfppiid? with th^ 
peculiar Cuftom of each Place; In many Places the Surveyor 
mcafurcs the Boundaries no farther (for their own Eafc) thaij 
where the Quicks are or fhould be planted : I'll adryiit tl^is g^qle. 
within the Bounds very proper, oihcrwifc very tincertain* 

Of tht Boundarii^ of ^^^p <?f'^ ^^^^^ Brta^b is f^tf^^nij a/fcwiif 

fcr Ditches adjdning ComMming^ die* 

Firft» When any Part of the Eftate yon are to meafurc lie^ 
contiguous or adjoining tp Forefts, Commons, or wafte Land, 
you muft allow four Peet and a Half, oir feven Links, fofr all 
pitches adjoining thereto; and four Feet between Gentleman 
an4 Ceotleman* 

Secondly, All Roads, whether ptivate or public (Foot Paths 
excepted) fhould not be meafured upon any Tenant who pays 
for his Holding by the Acre. There is no Gentleman will in- 
fift upon Payment from a Tenant for Land that is promiifoufly 

."'.*.'■ the 



? 
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I* 

4he Propeitjr of rbe Public : I look upOQ it as the voft mmfim*- 
^}c Thing in Ljfe, 

J Temmt to pay fir %vhat ptbgrs ffffifel 

(the Cafe in Ireland) which undoubtedly is oTinng to an £.rror iit 
khe Judgment of the Surveyor. This Miftake, I imagine, 4ias 
^een firft intrq^ucei} in that Country through ^ Cheaptieft of 
Land« per^ps fome hundred Years agO| iprben good Land was ' 
)et at Eighteen pepce'or two Qhillines an Acre^ Ib^dAt the 
fCing's )lQad (^s t^ej CfiU iU fhoftgh inFan if is tte p^ir TiMnts - 
^ho fay for it) paifing through a rann, coij^d not amoonC to an 
.extraordinary Sum at To fmali aTnfleper Acre ; but now-a*days^ 
as Land there fets for between 20 and 30 ShilliogSt it would 
^ve^ b^rd upon a poor Tenant Ijo fii^d the PuUic a Road 
.which co^s hu^ yearly^ perhaps, fix, eight, ten, or twelve 
founds. I ^m pou/tively pertain, diat if every Meafiuer in that 
pewttry would repfeQ^nt the Unreafonablenefs of the above 
Cuftom to the GentleipeR w)io employ |then>, the fame would 
be immediately redrcfled, and that fevere PfaAice would be 
utterly abpliflled, to the great Comfort and 3stisfadion of the 
poor Pains- fa|f:ing Tenant, who, perhaps, labours under the 
heavy J^urden of a R'lck-rent, and a helplefs growing Family^ 
whofe Prayers wpuld undoubtedly attend every Surveyor by whofe 
fnterefting Me/^ns fuch Grievanpes were^ removed. 

I would not be underftopd, f hat Roads (hould not be mea- 
fured : No, my Intention is foreign to any fuch Thing } for I 
would have them qneafured and mapped accurately, and returned 
as fuch, and not as arable Land, (9r^« which is too often the 

Cafe. 

. • • • 

Thirdly, When the Eftate, or any Part thereof, is bounded 
by a River or running Brook, meafure no farther upon the 
1 enant than to the Water Side ; but in your Map be careful 
to reprefent the Brook, or River, as before-mentioned, (See the 
4tb Seifion rf this Chapter) and half (he Area thereof &ould be 
returned with the Roads, Ufc. thus : Roads, Brooks, t^c. cd(W 
tain s ■ 

Fotirtbly, when the Boundaries are Stonc^ or Brieve Wal!$» 
meafure no farther than the Outfide thereof* 

fifthly. 
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VitMjS If U Tiii|ibllM^Rte4 ftoMid ptft through my Part of' 
the Eftate, allow 30 Feet for the Breadth thereof, diat li^ mea- 
fare within five Yards of the Road's Centre,, unlefs the Fence en 
ehher Side proves dofer together, and then you muft meafure up 
ihertt04 ' 

SisrtHlft It t/iooi^ SAurflies^ Bogs, Heaths, Shallows, Pools 
of Walter, Shrtibs or Rocks, belong to, and adjoin the Eftate, 
mieafttie iThat is improveable firft ; and if any of the reeded 
Art wHI admit of Improvement, meafure and return it as fuch ; 
die Remainder ibouhl appear in your Map as unprofitable 

SeVeifthty, In the Map if Will be proper to (hew to whom the 
Land Belong that furround the Eftate; which muft likewife be* 
obthired' wnen tadting up the Dimehfions ; but if you IHould 
happen to omit fuch neceflkry Remarks in the Field- Book, the 
Tenant' or P^rfon who occupies the Eftate can inform you, by 
the Plati, where fuch and fuch a Gentleman's Land commences, 
and alfo how far it continues, which you may accordingly enter 
in your Plan as effectually as if you was direded by your Field 
Notes. Many more ufeful Diredions might herein be eiven 
with regard to Mapping, but as they don't relate to Field Prac- 
tice, I do not think proper to recite them, although there ar^ 
Numbers in Gnat-Britain that, prrtend tp map, who are abfo- 
lute Strangers to the Fidd Occurrences ; for the Surveyor draws 
tVie Plan from his Dimenfi^ns, by which any Perfon fkilled in 
Drawing may form an accurate Map therefrom. 

And laftly, of Balancing- Limr. ^^Hzving already obferved that 
thofe Lines were either real or imaginary, which fome Pra£H- 
tioners grofsly fuppofed to give and take equally ; however pro-: 
bable or abfurd this may feetn to the unprejudiced Reader, I'll 
not pretend' to determine, but ihall appeal to thie dircretionar]r 
Judgment of the Public. 

Pf BalantingrLims in tbi Fields. 

Firft, The Praftiiioncr inftitutes thefe Lines to avoid foine 
Fatigue in chaining, /. <• when a curved or circular Hedge or 
Brook occurs in the Survey, he fixes upon a Place In or near the 
Corneror Fence thereof s and then (if not before} muft have Re- 

courfc 
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courfe to his darling Affiftatnt EftimatM^ b]^ fixing on a Plac6 or 
Objed at tbe other End of the Fence, within or without the In- 
cldfare, as his judg^iatkal Eye dire^ ; and thenrfiq»pefrrih|t^ 
a right Line was mcafured between thefe two Places, it would 
crofs the intercepting curvilineal Fence in fuch a Manner, that if 
the excluded Land on the one Hand were accurately furveyed, 
it would be equal to the included Land on the other, to wit, the 
Land this random Balancing' Lint meafureld which belonged t0 
the adjaced Field : I would not be underftood in this Place to 
affirm, that Ath modern Praditioners are guilty of this aboodi-^ 
nable, this erroneous Pradice; but am iSiraid too many are. 
However^ this will readily be granted. When once a MwisV^ntu 
hup^ b€ vuiy Hi in Bed^ comparatively i|»akiiig of thofe iiAld|genC 
Praoitioners. 

0/ a Balancing' Line in the Chamter. 

Secondly, This is what I term a real Line> it being really drawn 
upon Paper* In the 430th Page of ffl)ifion*B Survey^ youHl meet 
with: the life and Application of this fiditious Linc^ defignedly 
illuftrated, as I fuppofe, to prejudice the Unlearned. 

Alio, in the Works of our modern Mathematician, the famous 
i/tr* Hutun very ingenioufly recommends a fiorle-hair to be ap- 
plied to the irregutor Bounds of an Indofure when planned ^ 
by ii'hich Means he (Mr. Httftw) alferts, that At Eye can ao- 
Cttsatdy determine the Equality of all fuch curviUneal Spaeci* 
I'Um very forry that this Gentleman fhould trace not onlf Ae 
Footfteps of others, but alfo flip into their Errors too. 'My 
Siaceritf to the PuUic hath induced, or rather pitvailed on «ie 
to ^m out thi^ Sand-bank of Deffniftion^ where imdoukiy 
thoufahds were hitherto bewildered and loft. 

/ 

Dottbl9e(ii, At above Remarks w)Il give forbe Ktfie DiCgaft ttk 
thofe who .have he^ofere relied on the Authenticity of anttent 
aad modem Aitftbors. I imt not a Kttle concerned that it proved 
not Iho Lbt of Tome abler Pen^man to ex{datn the Confeouence 
that umA unaviiidabljr atteiid (tiehgae6 Work; hotr^^ver, i mvdl; 
confefi tkat all fuch are left bUmeabley than tlKife Autfaoit firom 
whenco they learned. 

CH A P. 
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CHAP. IV. 

In this Chapter^ and the three fucceedings ones, I have 
pven plain eafy Rules and DireStom to mtafun 
wtb ,tbe Chain only^ and caji up hy the Pen^ aU 
Manner of Inch/ures (though bounded with old 
Brooks^ curved or circular Hedges ^ &c,) with a 
full De/cription of not onfy the Earth's Superficies, 
but ayb Field Occurrences ; with both ujeful and 
neceffary Cautions to young Praiiitioners therein. 

Observation. 

V N furveying of Land by the Help of an laftrmnent, the 
I Surfiice of the Earth* chough uneven^ it confidercd as a 
Flane : The Meridians ^with regard thereto) are fuppofed to be 
parallel ; but it being obvious to die naked Eye that the Super* 
fides of the terraqueous Globe is both irregular and uneven ; 
hence arifes the chiefeft Caufe of a Difdofe and a general Dif- 
cord, between the Northings and Southings, Eaftings and Weft* , 
inp> which too freouentiy attend the PraAice of the Needle : 
And yet where is the Praditioner that does not impute thefe Dif- 
ferences to either the Imperfe&ion of the Needle, the Variation 
fii dk Comoifi, or Incorrc£beis in Chaining, fie. However, 
in a proper Place in this Treatife, I (hall endeavour to prove, that, 
the above-mentioned Differences proceed more from theUn- 
cvennefs of the Earth's Surface* than any thing elfe, when Care 
Jbe taken in chatningi isle, afid here ihew plain and caff 
JUiks. Fixfti 



?# 



ft nuafyri and Jindtbi Content rf anftigukr bukfari if the Ckaim 

and Peti* 

f 

ifivtAg in the Idl Chapter obfttvti^ thit ftiy Intention Was 
to avoid all Prolixity, if poffibie, that I rtiight therebr prepoffeft 
the joung Learner in Favour of fo healthy and delightwl a Study^ 
I come now to fliew ^d teaeh him how Co meafure with the Chain, 
end caft up with the Pen^ the Dimenfiont of any regular Field, 
that is to fay, to difcover how manv Acres, Roods and Perches^ 
are contained therein. And firft pr 

S^UAkB P1&LDS. 

Though fuch are feldom met with ; and if hy Chance one 
ibeets with an Indofure, that is, a geometrical Square, yet there 
it a Haxard in taking the Dimenfions thereof, and cafting them 
up according to that well-known Itnle of ^tiltiplying the Side 
into or by itlelf, and therefore lihall recommend a more fatisfac* 
tory (diough perhaps in this Cafe not fo expeditious) a Method 1 
Aim that is, when you come to meafure a Field that is fuppofed to 
be fquare/ fix your ScaflF in a- Corner thereof; and if the two 
next Sides are at right Angles, erect a Perpendicular on one Side, 
leaving your StaflF in the Corner ftanding ; and when you have 
meafiired die Side, enter it down, and Come back to your Staffs 
then meafure the other Side (which if it be a S<|uare, will be 
equal to the former) and at the End thereof (if the thud Side bei 
perpendicular to the Bafe or laft meafured Side) meafure its Length, 
aUb: Now if the Bafe and each of the Perpendiculars be equal, 
die Field is a true Square, otherways not. If fquare, you may 
either multiply the Side by itfelf, or caft it up, as is taught in the 
fecood Problem 6f this Chapter. 

P RO B. h 

Let it be tequired to find the Content d a fquare Fiece of 
Lnd. 

N. S. The fttperSclal Figurea !a the four ndkt fucceeding 
Chapters, repitfentlnclofures Isud down by a Scale of 40 Sutute 
PdM» orxoChttnatoaoIlich. 
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Exan^b* I. 

tf t the F^rc ABCD, repreTent a fquare Piece of Land, I 
ttiAiiii the Content thereof in Stttiite Meafure. 



demand the Content 




Here not^. When the Dimenfiom of Land (taken by a four- 
pole Chain) are caft up, the RefMll is cither fiq^uare or h^f 
^nare Chains, according as the following Rules dircd. But if 
the Dimcnfibns were tzktti by a one Pole Chain, the Rcfult 
would be fquare or hilf fquare Poles ; and fo of any other Dl- 
meniions. 

Firft, Whcri you come into the Field ABCD, make foi the 
Corner A (thoygh any Corner in the Field would infwcr d» 
fame End) and there place your Crdi-StaiBF, ly which the ^m 
AD will be found to ftand or lie perpendicular to AB ; then 
meafure the Side AD, and you'll find it to be i6 C. 82 L. 
which enter as below 5 a&nebadc. to Uie Staff, take it up, and 
meafure the Side AB, which you'll find to be 16 C. 82 L. Alfo, 
laftly, fe -yolir Staff in theCorner B, «nd y<ni11 fadthaUhe 
Side BC is likewife perpendicular to AB, which being chaiMU 
^iH be fotind.to agree with tbeibrmer, visa. tbC'^S^ 1^ ^*9^.* 
<)f the aboYC Figure bein^ a geometrical Siju^U^^T fliOU|[h^^^ 
expedient to make Entry as follows, v/bi. ^ 



•^ w'. 
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The Dimenfioni. 

C. L. - 

At o — 16.82 

At 16.82 ■ ■ f 16.82 

In Words thus cxpreflfed : 

At the Beginning, that is, at no Length, it is the firft Perpendi- 
cular AD =« 16.82. And at the End of the Side AB » 16.82, 
it is the fecond Perpendicular BC ^ 10.82. Now as the Sides 
are <qual, and the Angles equal alfo, it is therefore evident, by 
the 46th Prop. I Eucltd^ that it is a geometrical Si^uare. 

RULE. 

16.82? The Side multiplied by itfelf, 
16.82 J 



gives the Content 



< • I 



336+ 

13456 
10092 

1682 

28.29124 A; R. P. 

4 Anfwer 28 i 6f 

I. 16496 , 
40 



6.59840 



PoHtt off the fifth Figure, the Remainder to the Left-hand , 
are Acres ; and the Right-hand Figures are decimal Parts of an 
Acre. 

The Learner may perceive, that to caft up the Dimenfions of 
a fquare Piece of Land, is attended with no Sort of Difficulty, 
^vided the Dimenfions be carefully taken : The Method of 
Tf^ ^h«n isfoeafy, that I think a fecpnd Example would 

« 

0% PROS. 
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PROS. II. 

• - . ..... -: 

# • 

Let it be reqiu^sd-la find the Contwit of a ve&-angular Piect^ 
of Land, commonly called an Oblong> or long Square. 



t > 



Let the reA-ahgdlaf Figttre AfiDC, j^f^fi^pfts^ Fi^^ of J(^:;^q<|, 
I deiAand tile <£<irfttent tlitreofe ! .^ ^ 



« 



(. 
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r • » . 

1 * 


' 1 


1 . " >". i . 


PQ 


<i 



TyTtf//, Fields of this Kind are eftner qi^ with thaii the forr 
mer ; fo that in meafuring this, and all fucl^ like Irttfefures, you 
mutt proceed as you were taught iir the la£ Problem ; and if yoQ 
find th^ . Si(je' Ap and BD to be p^endijBular to the Side AB, 
and both eqi^l, you may ve;|ture to uie the old general Rule in 
fuch Cafes; to wit, the Length mujtiplicjl b}2: the Breadth, gives 
the Content ; but to prevent any D^tubts^pf it's Regularity, fix 
your Crofs- Staff in the Point or Corner A, perpendicular, as 
before directed, by which you'll difcovcL if the Side AB be at 
right Angles to AC ; then chain th^ Side A^C firft ; when done, 
return to the Corner A, and chain Ad alfo. In like Manner 
youmuf^^xM) 

4«g^9 to ABr 
Staff, chamTJI 
enter the Dimenfions thereof, thus 

^ 9,54 The Srft £iM3«A(H$uUr^ ^ 





, At O ' - ■ ' ' " ' ' ■ ■ " 

Ac zu7% ot£^ 
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The foF«gi$ii>g Dknenfi^Hifr ap^ore briefly entered - thu$ : 

• p — ! T-^-rrr^ — -9-54 

^i.jS, . ■ ! — - ■ I ■■■ . - . i 9*54 

• • * 

This Melbod, I pref^qic^ ifS pi^ff r^bJe to any other .hithei:to 

Etbli^fd, a$ there, is little or np Ti*^ loft in noting dowp th«^ 
^ ijKa^nfioi^^ ; 9^4 y^ i!iotw!th(l.ai;id]ng, the Field Note$ are as 
fu% Qooiprch^ii^^d 9^ i( ^ker^ w^e ^v^ (a much writing nude- 

ufcpf tfeMt/ClA. 

To find the Content of the above, or any fuch Figure, ob- 
fcrvc this Rule. — Multiply the Lmph fy He Breadtby and the Pro-^ 
du£i is the C$nient. 



\ • 
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954 
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I9i6p2 
2077812 


A. 

20 


3 


• 

/ 
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1 

4I; CofttiWi 
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3'H?48 

■ 46 


/ 




» 1 



4.49920 

This Problem is not much unlike the former, both in the Di- 
menfions and Work» and therefore it is quite unncceffary to give 
any more Examples. Seeing then, that the Report of fuch or 
fuch a Field bieing fquaie, (hould not have the lead Influence upon 
a Surveyor; and though any one Angle iii a Field may appear 
to contain 90 Degrees, yet, not^^ithftanding, the remaining 
Andes may be either acute or obrufe; however, the Crofs- 
Staff will remove all feeming Doubts in regard to Angles therein ; 
and the Cl|ain wjU difcqver if the.oppofite Sides of an Inclo%e 
l^equftK. 

Hencfy 
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Hence, if two eqml and pirtllcl Lines, or Sides oft Fieldff 
as AD and AC, (fie Examk tbi firft) or as AC and BD, 
Ejcample the fecond^ be joined \j two others, thofe are equal and 
parallel alfo, by 33 Pr9p. i EucUtU 

And, by the Corollaries deriired froth tb6 3|24f and 34i^ Prop* 
Eudidy ift Boci^ it is manifrft, that if one Angle in a Parallelo- 
gram be a right Angle, the remaining Angles are right alfo ; 
. eonreqilently the Areas of Squares or Reft* Angles (by the Rules 
foregoing) are obtained* Sttprft Definitionf Euclid 7.d Bo§iy Ice. 
wherein yoti*lI find reft-angular Parallelograms defined* 

PROS. III. 
Of Trianglis. 
Let it be required to find die Content of any plane triangular 
Piece of Land* 

N&tif the Area or Content of evefy Triitigle, is equal to half 
the Reftangle amtained under the Ba» and Perpendicular of the 
fame; that is, the Bafe multiplied by the Perpendicular, half the 
Produft is the Content. There are feveral other Methods <^ 
finding the Area of Trianglcsi but this is fufficient for our 
Purpofe* 

Example. 

Suppofe the Triangle ABC reprefeftts a Piece or Parcel of 
Land, I demand the Content thereof. 




Now, in order to meafure this Triangle, begin at A, and 
enam towards B i when you come to n, that is, 9 Chains 24 

Links, 



« » 



r 
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Liokt, upon the bafeBiite, you'll find by your Staff, fhaC the 
Perpendicular n C, will rife at the Point n, which yt>u tnuft 
chain or meafure ere you proceed farther, and you'll find it' to be 
21 Chains, 36 Linb ; then return to, and meafure from the 
Staff to the End of the Lifte or Corner B, always remembering 
to kite the Arrows with the Staff which belonged to the Side- or 
Bafe AB, that is to"^ fay, thofe Arrows that you took up before 
you engaged the Perpendicular ; and the Arrows that bdong to 
the Perpendicular return to your Affiftant at the End thereof : 
When you come back to the Staff, retake the former Arrows, an4 
then proceed till you have chained to the End of the Bafe, 

The Dimenfions are thus entered : 

<7bfttflt» 
At o 0,0 

9.24 ■ ai.36 

33 60 " 00 



The Bafe AB ssr 3360 
The Perpendicular nC = 21 36 

20160 
10080 

3360 

6720 



< . J 



2)717.6960 
35.88480 

4 

mmmmmmummmmmm 
3.53920 



Take half tfie Produft, otherwife when you ufe a foiir-pole 

Oiiin, multiply the Produd by 8» and that laft Produfi will be 

^; fquare 



no 
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fetttre Perchos, which being divided by 4A and by 4^ gives the 
Content. See the Mlowing Examples. 



ExampU U* 

Let the annexed Figure repretsnt a triangular Pitce of Land;^ 
I demand die Content thereof * 




or 



Dimenfions. 
2i88| 



o— 



0.0 



30.00 



—9.12 



> I Hi* ■ 



9 12 
3<^- 



273.60 

40)21818.8 

' " 

4)54 a8 
An<wer 13 2 28^ 



Exampk UU 

Let the following Figuie rcprjefimt atrianguhr FicM, I demand 
the Content thereof* 



Dimenfion^ 



• k • 
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.1. 
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Dtmenfiops; 
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1^.65- 



Wnniiii 



-18.46 



J ' ■ I II 






I » 



•5 «• 



•♦ « 'I 






.-•i» 



«t ■ t 



A. 



2 14 



9230 

i.'66i40 
18-46* 

. 4 



•^MMk 



1 33260 
40 

13.3.0400 



\ 



I bopey that the dacing the DiRiel^4Mts of the two laft £x* 
ttpies upon thck Bafin and Perpe odicitlart refpe&vely, wiU be 
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as readily underftood as if Letters were prefixed to each angular 
Point or Corner, as in the firft Example of this Problem; 

ExplatMion inibe Fiildj Example II, 

Firft cbferve which of the Sides thereof appear to be Ioiigeft» 
which, when meafured, you*ll find to be 30 Chains ; but be 
careful as you advance in chaining, to take up or mcafurc the 
Perpendicular thereto, equ^to 9 Chains 12 Links, the parti- 
cular Place where it fhould be ereded on th^ Bafe, you'll find by 
the Help of your Cto&^tiS (as hiraofcri SteHedi) which when 
meafured, return to v6ur Crofs-Staff (Ufijii^ng when the Per^ 
pendicular arefe on fie Bafe Line) and then proceed till you have 
meafured to the End of tlie Bau^ But here note, if the Field 
Ihottid be planned, the Dimenfions muft be entered thus r 



o 



12. ! ; 9.12 

30 00 

Other^ife it would be impeffible to form an accurate Plan from 
the Dimenfions, as the Surveyor could not, with any Certainty, 
pretend to ertSt the Perpendicular in the identical riace on the 
Bafe where the fame was found. But when the Field is not to 
bt^ planned, it is not material whether or no you take Notice 
thereof in your FieId*Book, and though you did, the Trouble 
is but trifling; however, Til leave you to your own. Difcretion 
in this Particular i but in all other Cafes (as is hereafter taught) 
•you muft be' exceeding careful to note or enter down every 
particular Place where you twBt fuch Lines. 

Neie^ That any Side of a Triangle may be meafured for its 
Biafe, and ereda Perpendicular therefrom to the oppofite or fub- 
tending Corner, ini the Content of the Triangle will be equally 
tht fame, as for Inftance : 

» 

Suppofe it were required to meafure th6 Figure' ABCf which 
reprefents a triangular Field, 



Firft, 
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Firft, then, chain the Side AB,' and at the Poii^t I <rcft the 
ferpendicular IC, and enter it thus : 



a6*5i 



See tUWm^k^ 

26.51 
19. 4 



•0.00. 
I9.4# 



10604 
2051 

1)5^.4294 

as.7147 
4 



2.8588 
40 

Pa 



You'U 
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Secondly, Chain the Side BC, and Perpeodipular nhfP 
before^ and fet down the Diinenfiof^t |hu$ : 

o ■ -o.o TheCoo^nt ^523^ 

22.oo|^ ' 23»37 Perpendicular. 

♦' * ^^ 

Thirdly, Chain the Side CA, alfo the Perpendtpiilar m B, atft 

enter the Dimenfions thereof thus : 

o 00 Cpntent,>8 above 25 2 34 

25 o8|: ■ ■■ 20 50 

The Content of the foregoing Field, when the Side AB 
is chained for the Bale, is — -** -^ ^r- 25 2 34 

BC chaincfl, the Content is ,r-r — — 25 2 34 

And the Side CA chained, the Conteiit is ?-? 25 2 34 
*. 

Now, I hope the Learner 1$ fatjsfiied that it piatters net which 
Side of a triangular Field he chains for a bafe Line, always remem- 
bering to raife a Perpendicular ibeieon, that ihall fall into the 
fubiending Coroer dire^y. However, I would recommend to the 
Pra£titioner, always to meafure the longeft Side of any fuch 
Field, as the Work is performed with lefs Troub)e, 4nd the 
Place where the PerpendicuUr (hould rife fooner difcpvered of 
found, though the contrary has been approved of, and repom- 
inended to the Piiblic notwithltanding* 



P ROB. IV. 

Of a 7rapfzium» 

Let it be required to find the Content of a Field that iscon? 
prehended under four Unequa) Sidfs. 

' In all fuch Fields, wheii the Hedges are ftraigbt, I would only 
recommend two Methods to furvey the fame ; but in this Pra* 
blem can only mention qr {hew one ; however, my Reader 
(hall have the other before I clofe this Chapter ; and in the mean 
Time ril venture to afliire.hiiji^ that it is preferable to tbis> fince 

* * ' • it 
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it 1$ done with Icfs Trouble and as comOij as the commoii Way i 
but we are not awe to that jct* 

-The oommon Way then» of maafuring a Field of four un- 
/equal Sides, is by meauiring or chaiaing froip any one Corner to the 
pppofite one» which divides the Field into two Triangles : And 
in chaining this Line (generally called the Diagonal) you muft 
ered Perpendiculars feverally to the other Comers of the Field, 
as taught ip the laft Problem ; fo that as the Diagonal is a Bafe- 
Line cpoimon (o both Perpendiculars, you may add the Perpen- 
diculars together, and multiplying their Sum by theDiagonal^half 
the Produ^ is th« Contents 

EpcampU* 

Let the Trape^^ium ABCD, reprefent a foiu-fided Field, I 
4eiB|^nd the Content thereof* 



■I 




Ai ' ■ , . 



Now to meafare the above Field by this common Method, be- 
nn at the Corner A, and chain to the oppoiite Corner, namely, 
C ; and as yoii proceed you'll find (as before taught) the Perpen- 
dicular D to rtie firft, which meafure and' enter as below ; and 
where the Perjpcndicular arifes, meafure it slfo, always remem* 
berinv to leave the diagonal Arrows with the Staft ftanding where 
you find the t^crpeodicular to rife, which will help you to dif« 
cover where the laft Arrow in the Diagonal or Bafe Line fticks ; 
tsalfo the Arrows. that belong to that Lin^, which muft not be 
mixt with the perpendicular Arrows^ (otberwaydr a Miftake may 

enfuej^ 
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enfue) retake the diag^al Arrows and StaiF; come up to the 
Aanding Arrow, and then proceed ; in like Manner you muft 
find the other Perpendicular ; return and chain the Line to 
the £nd or Corner Ci which you'll find to be 23 Chains X2 Links* 

Note, T&u mti/l not fortHj at the End tf mg PerfenScidar^ U 
fiturn tbi Arrows to your tiMtkr. 

The above Dimcnfions ihould be entered in the FieId-Bo(d^ 
thus : 

At o i^ IS ^4.45 the firft Perpendicular. 

23' I a 12.10 the fecond Perpendicular. 

Noto aI/09 If the above Trapeaium was to be planned, it muft 
be thus entered : 



0.0 



14.0 ------------------- 4.45 Left- hand Perpendicular. 

I5.35- ■ 12.10 Right-hand ditto. 

23. x%m 00 the Comer or End. 

* According to the foregoing Rule, add I 4.45 
the Perpendiculars — — — 312.10 

the Sum 16.55 
And multiply by the Diagonal 23. 1 2 

33*0 

1655 
4965 

3310 



2)382.6360 

Half ihe Produa is — 1911.3180 /^crw. 

4 

.54720 
40 

* 

21.08800 

Airf 
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A. H. p. 

And the Content, asappeanbjrtheWorit, it 19 6 . at ■ 
The remaining Dedmals are infignificant. ' • ' 

p ROB. y, 

• • . t • 

To find the Content of iny foiar-fided Fitldy having two; of 
its Sides parallel though unequal, and a third perpendicidar 
timeio* 

S C H6 L IV M. 

The Area of every fach Figure, is equal to half the Reft- 
aog^e contained under die Perpendlei^, and the Sum of the 
pualld Sides. 

ExampU* 

Letthe Figure MLNO reprefimt a Field bounded by four un- 
equal Sides, containing two adjacent right Angles, viz, the 
Angle M, and die Anale L, I dmand the Content diereof. 

Firft, By die Crols-Staff yott'lL£nd die Lid^ MO to be per- 
pendicular to ML, vrhich meafure and enter down thus : 

At the Beginning,^ that is, at no Length, it 19 the firft Perpen- 
dicalar MO =s 7.00 Chains ; then chain the Bafe ML, and the 
Side LN, which you'll find to be perpendicular to ML alfo; and 
eater the Diniennolis as before diredcd, thus : 

c. 

o — '• 7.0 or MO. 

22.5 , — ISO «C LN. 



N 




■WMMMMa^ 



R 



T '*' W\ V f 



lao*. 






ii8 G£ODJ:SlA 1m^6vcd, 

i . ... 

J g$$iral Ry^ U find the Gtmoni $f sttfuih gi$meirUaJ Pigutit 

Mykiply thfrBflfe by the -Semif-Sttih, towtt^ half the Sum of 
At Perp^iidiculiiirsy sod the PtoduA is the Comeot. 

Otberwife, the Bafe Qinltiptied by the Sum of the PerpeAdi- 
Cttlari, half die Produd is the Content ; I would recofdomcnd thfi 

httcr (or its Esqpeditfoti In this fiew Mei!hc d/ 

^.Jw... . -: > ■ ' . ' • • . . ' 

*■» • ' • , m ■ 

^ • ''FirfMethddf • ' 

tirft Perpendicular «s jf 

ScK:ond ditto — * «» li 

, . • • • * "^ • • •* 



J •< 



2)^a; 



r-1 



v» 



Half the Sum ^ ti 
'The Bafe *^ — ai^^^' - 

The Produa 247.5 Anfwcf^ 

Second Method: 

C. 

The fitft Perpendicular « 7' 
The fecond ditto — 15 

Sunt of the Perpendtcuhrs tt 
The Baft — — 22.5 

< ^ II.O 

44 
44 

ilmS'O 

. 247.5 the Content, 

frnich if fqiiare Chaini« that 2s, the Dimeniiona being taken by 
a four-pole Chain, the Produd, as above, is 247.5 fquare Chainiy 
which divided by 10, gaotei 24 Acres ^Roods » 24.75. 

OasBR* 
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Observation. 

When one or any of your Numbers confifts of Chains onIy» 
there will be no Neceifity to prefix Cyphers in the Place of 
Links, as you may fee in the foregoing Example* 

Thi foregoing Figure demon/lrated hy Numbers^ &c* 

Draw the Line OR, parallel to ML, 31ft Euclid^ Bookl. 

LR being equal to MO. Hence the Area of the Red-anek 
MLRO, is 157.5 fquare Chains, by Problem IL Chapter iy, 
being contained under the lefs Perpendicular and Bafe Line, twz* 
7 X 22.5 = I57.5* And 7—15 = 8 == RN, the Perpen- 
dicular to the Triangle ORN, whofe Area (by Problem the 3d, 
Chapter the 4th) is 90 fquare Chains, found by multiplying , 
half the; Perpendicular RN » 4 into the Bafe thus : 4 x 22«5 
«* 90, which being added to the Area of the Red-angle ML 
RO » i57«59 the Sum will be 247,5 fquare Chains eqiul to 24 
Acres, 3 Roods, as before* 



GoK< 
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CaN6TRtrCTlOV« 

Flrft Pioduce LN to Q, and MO to S, making N<i^cqaaf Ki 

MO, and OS equal to LN join SQ^, Hence the four-fided Fi- 
gure MLNO, is equal to the four-fided Figure ONQS ; for fee- 
ing that LN is equal to OS, and NQ^equal to MO, by Conftruc- 
tion : Alfo ML equal to SQ^, and the Line ON being common 
mon to both, it is likewife manifeft, that the Angle OML, is 
equal to the Angles MLN ; and if one Angle in a Parallelo- 
gram be a rieht Angle, the remaining Angles are right alfo j 
confequently the four Angles M, L, Q^ S, are equal the one 
to the other, each being a right Angle. 

Hence the Area of the Re£t-angle MLQS, is comprehended 
under the Bafe ML; and the Sum of the Perpendiculars, to wit, 
MO and LN equal by the Conftru£tion to LQ, which appears 
to be double in Area to the Figure propofed^ namely MLNO. 

I hope the above demonftrated Explanations on the foregoing 
Figure (with regard to the Red- angle contained under the Bafe 
and Sum of the Perpendiculars) are evidently manifeft to every 
Capacity y but that nothing may be wanting herein to clear up 
this ufeful Problem for the Benefit of the ingenious Learner, I 
fball beg Leave to introduce another Method of proving the 
fame. ^ > 

Djemok- 
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. Demonstration. 

Let then the Point L be applied to the Point S, the Line' ML 
will coincide Vith SQ^, and the Point O will agree with the 
Point N. Seeing that MO and QN are equal, and alfo the Line 
LN, will coincide with the Line OS, hence, if any quadrilateral 
Figure correfponds in every Refpe^l with another, vi^ when the 
relpedive angular Points are applied, and the feveral Sides coin- 
cid refpe&ively ; thofe Figures are equal one to the other. For 
it is granted oy the 8th Axiem^ i EucUdy that Things which 
mutually agree, are equal the one to the other. Forafmuch then 
as the whole Re£tf-angle MLQS is contained under the Sum of 
the Perpendiculars and their intermediate Diftance : I fay it is 
not only equal to the two Figures MLNO, and ONQS, by the 
19th Aximij I Euclid^ but alfo double to either one; conft- 
quendy half the Red-angle contained under the Perpendiculars 
and the intercepting Bafe Line is equal to the Area of all fuch 
like quadrilateral Figures, to wit. The Bafe multiplied by the 
Sum of the Perpendiculars, half the Produft is the Content 
Q,E,D. 

I muft here beg Pardon for trefpaffing fo very leng (in ibis 
Problem) upon my Reader's Patience ; but as the major Part of 
the following Work hath an entire Dependence thereOOy I there-* 
fore thought it an indifpcnfible Duty to be yery particular 

therein. 



Q 2 CHAP. 



i 



1 



122 GEOD^SIA Improved. 



^ 



C H A P. V. 

Containing plain and eafy Rules to meafure with the 
Chain^ and by the Ten to caji up the Dimenfiom of 
all Manner of Inch fur es that are bounded by right- 
lined though irregular Hedges. 

Definition. 
Any Field comprehended under more than four Sides may^ 
wirh great Propriety be undcrftood by the Term Polygon. 

YT Aving in the foregoing Chapter explained and defined all 
I X fu<^^ Fields as are contained under three or four Sides or 
Hedges, .with fuitable Directions how to meafure and know the 
Contents of the fan^e, I come, in the next Place, to treat of Fields 
containing more tha^i four, by fome called intgular Polygons or ' 
Polygrams, but in the geometrical Definitions of thisTreatife, term'd 
multilateral or multangular Figures, I have no Objections to the 
Propriety of the above Appellations, fmce Names are but difli|i- 
guifning CharaCteriilics (for the Rofe will fmell as fweet hy any 
$tber Name.) 

And as I have endeavoured to avoid hitheito, every Thing 
that does not immediately relate to Field Pradicc, I therefore 
hope to be excufed in not giving particular Rules concerning re- 
gular Polygons, as they are called : Thofe Figures-are innumerable, 
being formed by any Number of equal Chord-Lines conjoined 
in a Circle. They are never met with in pradical furveying, un> 
lefs in fome Gentleman's Garden, where Surveyors are feldoni 
employed; aad though they are, Dimenfions may be taken 
therein of the mod regular or irregular Figure, without refped- 
ing the fame as a Polygon, which ve particularized by figni- 

fiomt 
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ficant Names, according to the Number of Sides that are therein : 
Far Infiance, a regular Pentagon contains fiire equal Sides^ and 
as many equal Angles ; a Hexagon contains fix equal Sides, bfc* 
a Heptagon feven; an 0£higon eight; aNonagon nine; a De- 
cagon ten ; an Undecagon eleven ; and a Duodecagon twelve. 
So that in meafuring any of thofe Figures with a Chain, the 
foregoing Method of reducing the fame into Triangles and Tra- 
peziums, whereby the Area may be obtained, is fufficient to be 
underftood ; and therefore it would be great Prolixity to re- 
commend Rules for finding the Content of all fuch Figures which 
more properly belongs to another Branch. Though I muft can* 
fefs, that both ancient and modern Authors have made it their 
particular Care to treat with great Circumfpedion and Formality 
upon not only Polygons, but Circles, Segments of Circles, and 
Ellipfis's aifo, cum multis aliis^ as if fuch geometrical Figures fre- 
quently occured in Field Pradice : But let me appeal to the 
modirn Praifitiontrs^ whether they, durine the whole Courfe 
of their Pradice, ever met with any fuch i If not, confequenrly it 
is unneceflaty to recite any Rules relating thereto, feeing the fame, 
in this Place, would be looked upon as Tautology in a very great 
Degree. 

Secondly, To meafure an Inclofure of any Number of Sides 
more than four, whether a Pentagonal, Hexagonal, or other 
Form, to wit, of five, fix, feven, eight, or more unequal Sides* 
the fame may be performed by diagonal and perpendicular Lines, 
without having Refpe£l to the Equality of the Angles in the 
Field : To efTed which, you are, as before direded, to begin at 
fome Corner thereof, always remembering to leave a Mark at 
the Place of ftarting, if it be nototherways remarkable by either 
Houfe, Tree, Gate, Style, t^c. and from thence proceed to take 
up the fame in Triangles or Trapeziums, which ever appear 
moft convenient (provided the Hedges be ftraight, otherways 
they muft be ftraightened by meafuring a Bafe Xine near the 
faid curved Hedge, and ered thereon perpendicular Lines to each 
and every Turn, or In's and Out's, in the Fence or Hedge con- 
tiguous thereto) ; but be careful to find the Areas pf each Trian- 
gle and Trapezium rcfpe6Kvely by the Pen, and not by Scale 
and Dividers, (the general Method hitherto made ufeof bjr Prac- 
titioners) which Method is moft ceruinly attended with the 
noavoidable Errors of Eftimation ; for, a3 the Truth of pwocd- 

ing 
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ing by Scale and Dividers, to know the Area of an Inclofure, 
depends upon the Nicenefs of £fii$iuftion, it therefore greatly 
behoveth every one that thus cafts up his Dimenfions, to be 
particularly careful and very circumfpe<^ in fuch random Work, 
However, as meafuring by Scale and Dividers is allowed (by th^ 
\>eSt Judges) to be productive of many different Anfwers when 
planned from fundry Scales, (the Refult being undeniably falfe 
or uncertain). Hence the Neceffity of exploding fuch Practice, is 
;ibfoluteIy neceflary, when, inftead thereof, here is recommend* 
ed a correft and expeditious Method performed by the Pen, and 
confequently freed from the apparent, the unavoidable Errors of 
Efiimationj which you'll find m the following Chapters. 

Thirdly, In planning or mapping, fome may have a De^ 
fire to take feveraily the Quantity of the interpofing Angles 
made by every two adjacent Sides in a Field, in this Cafe 
you are always to meafure regularly round the Field both Sides 
and Angles, thus : If the Field's Superficies be horizontal, you 
inuft place in the Comer where you int^d your firft angular 
Point to be, one of your Arrows or meafuring Pins perpendicular, 
and from thence meafure two Chains in a right Line with the 
Mark that you intend to go firft to by the Hedge Side ; and at 
the End of the faid two Chains ftick down another Pin \ in like 
Manner meafure two Chains in a right Line with your laft Sta* 
cion, or the Hedge which you are to meafure laft, and there place 
another meafuring Pin likewife, which muft be always entered in 
your Field Book, as hereafter direAed ; then the neareft Dif- 
tance between thefc two meafuring Pins being meafured exadly 
in Chains, Links and Inches, and nearer if pofitble, this laft 
Line is a Chord-line to the Angle fought, and muft be accord* 
ingly noted down in your Field- Book ere you proceed to meafOre 
the Length of the next Side or Hedge* Thus ftiall you proceed 
in meafuring the intercepting Angles, and the Length of each 
^ide refpedively, until you have furrounded and compleated the 
Field. The particular Manner of efFe£ling the fame, will be 
met with in its peculiar or proper. Place in this Chapter^ 
which fee. 

OjBSERVATION. 

Notif If you are unacquainted with the fecond Part of this 
Book, the Contentf of thoie Fields which you meafure (as above 

direaed) 



GEODiESIA Improved. 12^ 

direfied) by Sides or Lines and Angles, cannot eafijy be obtained 
by the Pen, and therefore you muft reduce the fame to Trian- 
gles aod Trape^ium^ in the Field, and meafure them accordingly^ 
which is attended with a great Deal of unneceflary Trouble. 

Note aifoj As you are meafuring the Length of the Sides in a 
Field, ana the Fence betng curved or circular, you muft take-up 
the fame as directed in Chapter the 6th (which fee) and thus 
enter the Off- fet : 

An Off. Right or Left-hand — « (according as you Ihall think 
proper to go round the Field, for it is not material^wbether you 
leave the Fence on the Right or Left-hand) firft, fecoad, or 
third Side, fffc. 

PR O B L E M I. 

Of irregular Fields^ cmfijting 9f any NunAtr •/ Sides and Jngks* 

How to meafure and caft up by the P^ any Clofe or Field 
Whofe Sides and Angles %xt both many and irregular^ 

RULE. 

Reduce the Field to Trapeziums and Triangles^ and meafure 
each feparately; caft up the feveral Dimenfions thereof, and 
collca their refpedive Areas, the Sum of which is tlie fuperfi- 
cial Content of the Field. 

ExampU I. 

Admit a Field confiftingof 7 unequal Sides, viz. MNOPO 
RS, whofe Dimenfions m Chains and Linlts are as follow, to 
Know the fupemcial Content is required. 

In Aw Problem my Reader might have been taught two diflfe- 
itnt Methods of meafuring all fiich-like irregular Field*, «i«. 

Firft, By Triangles and Trapeziums. 
Secondly, By Sides an4 Aogl^ 

Bat 
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But this laft Method is more properly adapted tomappingf and 
fhall be introduced in its pro^r Place. 



Observatiok, 

1. As Surveying admits of an linlimitted Variety of Figures, it 
is therefore necemiry to obferve, that any multilateral Figure of 
what Number of Sides foever, the fame may be divided into a 
Number of Triangles lefi by two than there are Sides in the 
Figure, and confequently, requires fo many Diagonals le(s by 
three than the Number of Sides are. 

For Inftance, a five-lided Figure will have 1L Trapezium^ 
and 3 Triangles ; a fix-fided, 31'rapeziums and 4 Triangles; 
a feven-fided, 4 Trapeziums and 5 Triangles, C5fc« Henee it is, 
that two being taken from the Number of Sides the Field con- 
tains, the Number of Triangles therein remains. And likewife 
3 being taken from the fame Number of Sides, the Remainder 
will always be equal to the Number of Diagonals or crofs Linei 
therein contained. ^ 

2. In meafurine in a Field by Diagonals, l^c, it is requifite to 
chufe the longeft Bafe Line, or Diagonal, for they are not only 
iboneft meafured, but \tb liable to Error ; for the longer the 
Bafe Line of a Triangle is, the more abtufe the fubtending An* 
gle will be, and le(s fubje£l to Miftake, fmce the Perpendicular 
is (horter, and the Place it (hould rife much readier found ; but, 
on the contrary, the more remote that Angle is which fubtends 
the Bafe, there is more DifEcuky in obtaining the identical Place 
where the Perpendicular (hould rife, and the Idfs Certainty, which 
every PraAitioner can teftify; and if you be but one Yard wide 
of tne true Place, you'll certainly make the Land more than 
it is. 

3. It is likewife remarkable, in prafiical Surveying, that a 
Field or Parcel of Ground (encompaJOfed by Hedges) beine never 
lb often meafured, will always diifiKr fomewhat (more or lefi) m 
the Refult, for thefe two Reafons : 

I. If any one Pra£Utioner fiiould go nearer the Boundaries 
than another, or fink a Link deeper (at we phrafe it) his Dlmen-* 

itons 
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liont will of courfe be greater than the other s hence a finall 
Difference may arife. 




Surface, may be more or leTs contradcdy (sfc. However^ thefe 
I Diferences (with Care in chiuning) prove fo infignificantly 
, finall that they are feldom regarded, 

[ Thefe Remarks confidered as an eflential Preparative to Field 
' Fndice, let us then proceed to work the forq;oing Examples^ 
the Dimenfions thereof are as follow. 



The Trapezium MQRS. 
1704.48 C. L. 

4-4S 

20.10 ■ 6.15 

The Triangle MNQ- 
262.4 



16.0 ■ 2.0S 

The Trapezium NOPQ. 

1919.8 
o ^ ■ 2> 30 

16,55 I W.20 



&# 
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Sii the fVvrk. 

Trapezium MQRS. 

ift Perpendicular 4.45 
2d Perpendiculars 6.15 



Sum of the Perpendicular 10.60 
The Diagonal 20.10 

10600 
212000 

The doiible Area 2 1 3.0600 

8. 



, Poles 170448 



/ 

u 



Trapezium 
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The THangle MNQ. 

Perpendicular a.05 

16. 



1230 

32.80 
ft. 

262.40 



Trapezium NOPQ 

ift Perpendicular 2.3 
2d ditto —' -—12.2 



»4.5 
Diagonal ■«- 16.55 

725 
725 
870 
US 

■ I ■ 



239-97^ 



1919.800 



Triangle MNQ, 262.4 



410)38816.68 
4)976.68 
24 I 6. 68 
R 2 Tie 
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DimenfioRS, 
, — p • 2.31 

2 ~ I, . : 4,17 

J — 3. ■ . ' ■ y 12 

4 — J^S- -54 

5 — 30.28 ■ 4.86 

In order to meafure this OfF-fet, place yourfelf at a, and 
fix upon a Mark in the oppofite Hedge at h, then meafure the 
Perpendicular a i, and note it down at hereafter taught, re* 
turn to the Point a» axid^ as you are chaining the bafe Line ah, 
take up the feveral Perpendiculars b k» c f, g m and h o, by the Help 
dF your Crofs-ftaff, and enter the fame in your Field-Book : 
Obferve to enter not only the Length of each Perpendicular, but 
alfo the particular Place on the bafe Line where each was ereded, 
as appears in the above Dimcnfions. 

Notif the Kcafon of the fore£;oing OiF-fet being fo broad, is 
owing to a large Pit, and a rmall Plantation on the Left, near the 
End of the bafe Line, which prevent the Meafurer coming any 
nearer the Hedge. 

To find the true Area ly the Pen of all Off-fets thus taken up» 
obferve this general 

RULE. 

Multiply the Sum of every two adjacent Perpendiculars, byifae 
intermediate Diftance upon the bale Liiie> and half the Produft 
is the Content. 
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Noti^ The intermediate Dtftaoce upon a bafe Line, is found 
hj fubdu£ting the foregoing Length or Diftance from the follow- 
\n%\ for Inftance, if it were required tojcnow the intermediate 
Diftance between the third and fourth Perpendiculars in this 
Example. 

Firft, The third Perpendicular rifcs on the bafe Line at 3 
Chains ; and the fourth ditto, rifes at 25 Chains, that is to fay, 
25 Chains from the Beginning at a : Then fay 3 from 25, and 
22 remains for the intermediate Diftance between the third and 
fourth Perpendicu!ars; and in like Manner proceed to find the 
intermediate Diftance between every two adjacent Perpendicu* 
lars in any OiF-fet whatever. 



. [ Perpendiculars ^_ 



Their Sum 
Intermediate Diftance 



See the Werk. 
4x7 2d } .'^^'^P^"^'^"'*'^* 



6.48 
1. 

6.48 



Their Sum 
Intermediate Diftance 



4.17 
1. 12 

5.19 

a. 

¥0.58 



3j^} Perpendicular! \\ 

Their Sum ■— — 
Intermediate Diftance - 



1. 12 
•54 

1.66 

22 



4;!;} Perpendicular,:^ 

Their Sum — — 5. 40 
Intermediate Diftance 5 28 



33* 
33* 

36.5* 



4320 
loBo 
>70o 

I I !■■ 

28 5X20 
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The feveral Pr<>du£tt col- 
leaed. 



The Sum a)82,09 which being thus divided by 2 

41.045 quotes 41 fquare Chains, (9^^* 
4 equal to 4 Acres, 1 6 Perches 
■ and a half, or nearly thiGs 

.4180 Quarters of a Perch. 
40* 



16.7200 



Of the Proof of this Method. 



Et07 Whole beinc equal to all its Parts taken together : 
Hcnoe the Arca*s of die feveral quadrilateral Figures, viz* 
tbki + bcfk •4*cS"^^'TSl^^'^=^^I>omf 
k i c equal to 4 Acres, Koods,* 16 i Perches. Now, ac- 
cording to the old Method of cafting up Off-fets by the Pen 
already obferved, you'll find the Content of the foregoing Ex- 
ample to Yary or difier extremely from what it ihouM b$. 
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J// /i^^ /!^0ri acc9r£ng U the cU Miih9d% 

« 

Peq)cndicu]ar9. 



4-17 

1. 12 
0.54 
4.86 



5)1300 



The Petpendtculafs ?i| 
the foregoing Ex- 
ample fummed up* 



The fupiSofed Mean 2«6 
The Bafe Line 30.28 

it 111 I .1 r 

20 » 
7852 

A. ft. f^. 
Anfwer 7.8728 fqtiare Chains, equal to 7 3 \<^ 

4^ Tfcc Off.fct con- ) 

■ tains no more as f than 4 16' 

3^4912 per other Sid( 






40 being too much by 3 3 3 

Whd an Error in mhoui 4 jtcris of 



19.6480 Land ! marlj mt msicb again. 



Now to Coitvince the incMufotfi Readef (provided' this 
Treatife fhould ever meet vKth any fuch^ 1^1 beg Leave to 
give an Example wherein this old Method of calling up Di- 
menfioQs will render an OfFfet alnioft as much fhort of what it 
rtllly is, as the HboVe is over or more than what it ought to be, 
whereby my Reader will have an Opportunity of making fuch 
Keflcfiioiis tipOn the Occa&m ai fliatt feem good or meet unto 



Enmpk 
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£*mipb. III. 

Let the fellowlng Figure icprefent an Off-fet in the Si4e of a 
Field) I demand tM C«itent Uiencrf'. 




Dimenfioiw xt£ the above Otf^let. 

C, 

At o » " 0.25 
.55 



a.o- 
4.0- 



aD.30* 



4.10 

340 

•35 



See the ^trh 



.8 

2. 



4.6s 
S. 



1.6 9.30 



7-75 
14. 

3>oP 

77-5 

«o?.5f>. 



< » i 



7.05 
7- 

49-35 



3-75 
'3 

1 125 
375 



1.60 

0.3a 
108.59 



^HS a)i7*^« 

Acres ^681 

4 



2.724 

28.960 

The 
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Th^ dd Mefhod 
6)12.30 

Mean Breadth — - 2.05 
Length — -^ 2630 

6150 
1230 

410 



AcrejB 5.39150 

4- 



1.56600 
40. 

22.64000 



A. R» P 

The true Content of this Qff-fet is -^ 8 2 29 
And by xht old Method it is — —51 2,%^ 

being too little by — 3 i 6^ 

» 

From hence, kind Reader, you may infer, that the Incorred* 
nefs of the old Method, is not only certain, but unavoidable 
alfo^ beyond ail Manner of Difpute. 



OiBSSRYATION* 

Perhaps fome of my Readers that are not clear in this Method, 
nay obferve^ that the Difference between the new and old Me- 
thod is very extraordinary. 

And that it i$,^ almoft impoi&ble (if thh neiv Method he right) 
there can be fuch Difference in fo (mall a Compafs as 4 Acres. 
Now, to remove Sug^ftions of this Kind, I- muft, (in Vindi- 
catioft of the Truth), uhplore the Favour of all fuch (for their 

S a ow« 
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own Good) to return to Problem the 5th in Chapter IV, and 
&riStly comider the fame. 

Some there are, no doubt, being prepoflTefled in Favour of the 
old, 'will, at firtt Sight of the aforefaid Difference (fn Example 
the firji) condemn the new, efpecially the Gentleman of a finall 
£flace, laying, Away vcith ity away mth it ! mine was always 
accounted fo much ; and if it was now meafured by this Method, 
doubtlefs I fhould lofe near one half of it. 

If this Book (hould ever fall into the Hands of fuch hafty in- 
confiderate Gentlemen, let me once more intreat them to ex- 
amine and ponder over Problem the 5th before- mentioned ; and 
when they have well confidered the Purport thereof, they may 
then proceed to the fecond Example, wherein they will meet 
with fomcthing that will, undoubtedly, eradicate th^ir Chagrine, 
and at the fame Time afford them an Opportunity of ^hanging 
their Sentiments. 

And then, with greater Reafon* they may refie£l on their Ef? 
tates, faying, •* Mine were meafured and mapped fuch a Time, 
when the old Method was univerfally praftifed, which now ap- . 
pears in the mod gloomy, unfavourable, and word: of Colours/ 
What ! to make an OfF-fet in a Field-fide near 8 Acres, that 
fhould be but 4 A. p'R. 16 J- P ! without Difpute, if the whole 
Field was meafured, the Miflake would be very confiderable. 

And again, to measure another OiF-fet in a Field, to only 
5 Acres, i Rood and 6 k Perches, that fhould be 8 Acres, 
2 Roods, and 29 Parches. Well may old Praditioners difagree 
in their Meafurement, their Method being (o incorred. 

However, though I have rendered the Errors in the two fore- 
going Examples not only confiderably great, but likewife made 
It appear, that the old Method is as liable to make an Incloftire 
too much, as too little; yet, notwithftanding, I wouldnotfeem 
thereby to indicate, that the Errors in general (which of Courfe 
niuft appertain to fuch Proceedings) are always fo extraordinary : 
No, no, my Bufinefs is to point out the Miftaket its liable to ; 
and alfo to convince my Readers, that there is 00 Certainty 
int nor depending upon the Tiuth of fuch Work* And thcre- 
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fore I flatter myfelf that I am intitled to the Favour of the candid 
Rf Oder's good Opinion in 'behalf of thb Treatifoy «i it claim 
Ithe Preference |to all others for Truth, Corredncfi, and Ex- 
pedition. 

Noti^ In all the following Exan^iles, in this firft Part, I ihall 
enter the Content of each OfF-fet at the Top of the Dimen* 
fions in Perches, except the nes^t Example, and (hall leave the 
reft for the Learner's PraAice. 

Nott alfo^ Inftead of Uking half the ProduA of the Off-fist 
in fquare Chains, as heretofore taught, multiply the Sum of 
your Produds by 8, and place that Product at tne Top of the 
OiF-fet to which it belongs : And when you have caft op all the 
Dimenfions brlonging %o the Fidd, colleft the feverd Pro« 
duds, and divide that Sum by i6o, otherwife by 40, and hf 4. 
and the Quotient will ibew tbe Ami in Aciett Roods aod 
l^frches. 



CHAP* 
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c H A P. vr. 

To meafure and find the true Content of any Inch- 
fitriy nbojfit Bounds are compreheriied under irregular 
rigbt-^Hned Hedges. 

2Brcrve the DirefUons laii down in the three foregoing 
Chapters,)* and then you may meafure the propofed Field 
' \a Trianglea^ Tr;4>eziuma^ Re<ft-ang|es, &r. as you 0iall 
think moft convenient ; but always remember, wherever you 
begin to 'meafure, leave or place fome confpicuous Mark, as 
Paper, white Linen, Cloth, Handkerchief, iic. Here notey 
your firft Care muft be to go ftraight to the Fence, by taking up 
the OflF-fets as already direded, and afterwards proceed as above. 
But if the Superficies thereof be very uneven or hilly, fo that 
you cannot pcflibly behold the Boundaries of the fame from any 
one Place, nor the Marks which you may have therein, placed 
or fet up, when the right-lined Off-fets were taken ; in all fuch 
Cafes, firft meafure what you can conveniently fee on any Side 
of the Hill or Mountain ; which, when done, you may, per- 
haps, meafure the Remainder in one Figure, if you can behold 
the Marks prefixed when the Off fets were meauired, otherwife 
you are not confined to one or more. 

Moft Surveyois, when they have meafured a mountainous 
rr hilly Field, return the Foundation * thereof for the Su- 
perficial Area, alledging, at the fame Time, that no more 
Trees, Corn, &c. can be planted upon a Hilt or Dale than if 
the fame Space were horizontal, and confined to the fame 



* 1 he Foundation of a Hill is horizontally parallel to the adjoin- 
ipjpVi»Hey. \ , ' • 

Foun- 
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Foundation ; Til readily grant the Juftnefi of this Obfenration 
vntb regard to Plantations i but Grafs being of another Quality, 
very feidom hath one Blade in a thou&nd 'vertical. I hope it 
will be as readily granted, that (as the fpontaneous ProduAion of 
Vegetables reTpeSs not one particular Poiition, as fomegrow up, 
fome down, and fome parallel to the Horizon^ &c.} arable 
Hills or Dales^ ihould be meafured, and the fuperfictal Contest 
thereof returned. In Part the fecond I have been fooKdiing 
more particular upon this Head, which fee. 



^ Example* 

Let it be required to meafure and caft op the Content of the 
following Figure, which reprefents an Inclofiiit comprehended 
under unequal, though many right-line Sides* 




The 
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l^he Dlmendons. 



North 0£f-ret» Left-hand. 



4+'t 



5.40- 
9.80- 
12.25 
17.— 



-a 

- 3 

.40 
-3.20 

-0 



Eaft Off-fet, Left-hand. 



464. 



.70— 

4-50- 
5.80- 
io.8o- 
14.80- 
16.— 



o 
3- 



— 4- 

— .0 

— 4.10 

— o 



South Off-fet, Left-hand. 



8314 





6.20- 

10.40- 
I4.60' 

20.5s - 



o 

4.50 

2.70 

340 

.0 



Weft OfF.fct, Lcft.hirnfl- 



o— 

9, - — »— i^- 
12.70 

*s- — — 

16.20 — ^' 
17.70—— 



00 



770- 
790 — 

21^10 * 



2094 



ikvAaMMiM 



o 

o 

-2.90 
-.20 

-30 



Trapezium. 

4000. i 



L.H. 
R.H. 



'0.6 
-7.60 
•J 6.1a 

oa 



DinSlimi U takithi Dinunfims ^f fits FiiiL 

Firft, Fix a Mark at I, in the Weft Side of the Field, ud 
dien b^in with, and take up the North OfF*fet, by chaininc 
the bafe Line Imi and when you come to the Place », fet up a 
Mack or Stake» but be careful to take up the Perpendicular! that 

arife 
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^fe from diU Safe to the fubtending Corners* When youJbxve 
chained as fir as jvi, you may perceive two of the Eaft Comen 
of the FieM to lie in a right Line with the Place m, tfiere leavea 
Mark or Suke ftanding, tio wticb I'laice Mmm after you tuLH 
' ^ (UsOtTret. 



Secondly, IbraighteA the £aft Side ttiereof^ which yM may ia 
by fixing upon a Mark in the South Side of the Field at b i But 
here note, If there is nothing remirkuble in the Hedge at or neaf 
that Place, you miy fend your Chain-mdn to fix or let up i 
Mark thereat, otherwife, it you can perceive a l^reiif, Houfey d 
any other Tiling Remarkable and immoveable, belund, and in a 
rieht Lirie with the' tyrro Cotners (atreadji mimimed) in the Sail 
9k« though at a Mile or ten Miles Diftance, by fixins i^jpoil 
the fame as a Mark of piredion, (in ihu and aU other Oms tf 
ibe Kind} will prove as effedual as if a Maik was aduall? iet up 
at b, and will &ve not only a deal of Trouble, but alio enable 
you to proceed with greater Expedition, having taken up the Eaft 
Off-fet as you'chain^ the bafe Line m b, by railing Perpendicu- 
his to tile fubt^nding Corners. Seg ihi DinunJmsM. Off. LM. 

Thirdly, As the South Side is likewife Itttffalzt^ ckain from b 
to the Corner c, and meafure the South C>ff*iet alfo i but fofgiC 
not to kave a Mark in the Hedge at b. . 

Fooidily, Strarghten the Weft Side l^y chaining from t\\€ 
Corner c, to the Msrk kft ftanding ac n: And ail there Is no 
OfF-fet upon this \pSt bafe Line till you have meafured to 0; to 

wit, 9 Chains frojfn c : Thus at o ' — ^ 6^ 

and at 9. ■ * ■' ■ " ' — o alibi {Sa ibi l)iminfiM$^ 

ff^. Off, L. H.) and proceed as before t?!! you have finiflied the 
£une s then is the Body of this irregular Field reduced to four 
uneqiial Sides, which ONiafttre as you were dtreded in ProUsm 

the 4tta^ Chap. IV. 

. . . . » 

Laffly, having finijhed the Weft Off-fet at n» chain^ the 
Mark at b, for a diagonal Line, to the Trapezium m m b c, 
and as you advance odsit not* to tike the Perpendiculars on the 
Right and Left band found by your StidF, that is to fay, the 
Place where they fliould be railed^ namely, at 7 Chains, 70 
liiaka upon che baie Line at gi a Perpendicular will ^1 into, 

% or 
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bfUOtttl tlie/Markat'iti, ''wliidh bdtlg'ineaftired, return to ynur 
SuilF, 'tn8, lo'1;\i\ks farther, Upon the'ftine Chiih-Tinc, anotHer 
ferpehtltCular'ttiiift be IiV«*Wifc ftifedte the Cornfr'or ^ftlI1c left 
In theHed^'at'e, Whfch'beiilg tnc^fbtcd tTtitmttidfai'alrea^j 
£riStd) return to the Stiff, and finifb the dbgmral LfiJc ~n b, 

Sten are your Dimenfions compleatcd, and the Field furveyed, 
iit Jiere fuffi-r me to'remind fhe'ydung Wafiidoner, ihlit'Cire 
Wilis conftaiit Guide or Attendint not 
jt when he Calts'up his Dltn'enflbni alio, 
rd to1)e infatltbre, (onftiluehtly itlc ifttift 
; Surveyor may ai itoadvetft^tly <f<tftlMit 
r nigUStd) at the g^eatfttt "Strafiger to 
om what I ha:ve alfea% bbtSrttd in djt 
hope' this Caution Will not be for'g^tW 
»g ph^aied the Dlmcrifidns 6f tMs FitW 
It tliereof may be found as fdI1(lw> 

■W^yim ef ^^f-fit, 'AHdihe 'TydpttSi/iifatfi. 
Kofdi OiF-fat, Lefc-hMd. 
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South Qff-fet, Left-band. 
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Weft Offrfct, Left-faan4. 1 
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.^09.60 Perchej. 
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The TrapezittBi. 




23.7 the Sum of the Perpepdicttiftrr 


21. 1 ' tbeBafe. 
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^37 
»37 

474 



500.07 Half (quaie Cbaia«. 
8. 



400056 ferchieq '■ 

f ■ ' ■ 

Nviif The above Dimeiifions are fcift up accordiJig to the Di« 
reAtpns laid down in the laft Chapter, to wit, in ea(:h OfT-let 
refpedively every two adjacent Perpenditulars are >added toge* 
ther, and their feveral Sums are multiplied by the intermediate 
Diftance found by deducing or fubtraAing every foregoing 
Length on the bafp Iiine9 from the next fuccccdfaig oae> for i 
Multiplier* 
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See tit Nertb Of -fit caftufai filbwt* 

5.40 . 30 ' 

9.80 ■ I •40 

ia«2o ~ 3-20 

jj.O »■ o 

Firft, Add 3 (the Perpendicular) to o^ which bciiiff multiplied 
by 5 Chains 40 thus; 3. x 540^8 i6.20y the Pfodud ftt 

ipart. 

« 

Soeondtyf Add .4O9 the fecond Perpendicular^ and 3. the iirft 
together, the Sum is 3.40, thien fubtra£i 540* (the forefoing 
Length on the bafe Line) from 9.809 thus: ^ 

r 

9.80 -* 5.40 =s 4.40, which multiplv by 3409 thel i6*20 

Produd is 14.96 ; fet this alfo under the toroier ProduA. | I4<96 

Thirdhr; Add 3.20 (the third Perpendicular) to .40, | 8.64 

the Sum is 3.60 1 and take 9.80 (the preceding Length k 15*36 

an the bafe Line) from 12,20, there remains 2«40, | — ^» 

vhich multiply bjr 3«6o (the Sum of the two adjacent 55* 16 

Perpendiculars) and the Proilud is 8.64, which place! 8. 
under the former Products. J 441*28 

Laflly, Add to 3.20 (the third Pei^dicular;^ then uke 
12.20 (die foregoing Length on the bafe Line) from 17, the 
whole Line, aiid there will remain 4.88, which being multi- 
plied by 3.20, the Product will be 15.36; place this under the 
former Products^ and collect their Sum, then have you the dou» 
ble Area of theOff^fet in fquare Chains, which being multiplied^ 



^ 8, gives the Content in Perches, m. 441. f, as Top of the 
JDimcnlons: But as you proceed in cafting up the DtmenfiiKiSt 
draw a Daih with the Pen acrofs each of thofe Lines that ate 
between the Bafe and Perpendiculan, when or before mu add 
^ adjacent Perpendiculars, which unll prevent your catting the 
fiime up twice over. Hcnoe the Area of die Field is ob« 
tuned i;iz» 



N. Off.let 
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N.Off.fet 

S. do. .— — 
W. do. ~ 



i*-^ 



i«iv* 



^464^ f A. R. P* 
"Hiif 37 o 27 

•4000^ J 



Trapczim a > 

Here fufFer me to acqy«iit the jrottfig Swrvcyor, that as all tbe 
fbllowing Examples ol thts^ Kind rehtting to Off-fets, &c. ars 
Dic^ured and caft up as above direSed, I therefore think it need- 
fcft to IrtOrt the diftriat Operations that folfow, fince it will 
give my ingeniout ResKleF an Opportunity (if he dmfts). of be- 
' comineverjr perfed and ready in cafting up the fame ;'fo that 
if the Refttlt of his Work mould happen to difagree with the 
Refult at the Top of the Z>imeiifiens, he nsay then Cahc it for 
{ranted that a Milbrice is oommitted in bis Pfoco«dinf^ and 
cbeiefore fliould f€-6xainine his Figures* 

* ' Example XI. 




T# 
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to determine whidi iny the aFordafd TWM couH ^be*mDft 
cxpcditioufly furvcyed, would be to little 'Purpofe ; for fiethm 
thatany irr^ular Field will admit of gfcat Vviety'fwifhTCgara 
to tafcirig;thei)imchfioris thereof ;)'i therefore matters ndt'hoiif 
the 'lame be furveyed, provrde'd Cine be t^ken not torxmih or 
mcarili'e anyiPart twice: However, I-woftiJdreccwiftiitndto^hc 
Uarner, if the Field or Land be horh&oxltaU to take the largeft 
Trapeiiifm'or RcS-angte, faTcpoffible, smd let HrrfOfffets'be 
as finall as'ihe Boundaries wUl ^ coiivenieiltly admit of ; but in 
curvUirieal ^upe^cies, 6t mountainous Ground, the -Surveync 
cannot tfe 'his own -Carver. Field Praiftice in fuch' Cafe), will 
moreeffe6lually<dlfy, than If Whole Shedtswtreifereinlldiverdi 
cooctmiiig the praffical Occurrences-of » Surveyi^^. 

Pefhaps it may ^)e obTervcfd, that the' foregoing l^igure orTi^M 
might as readily be furveycd by taking up three or four Trape- 
zinms therein, and afterwards, (jfanjf Off'fit$^h$ omitted), to naea* 
fure them as heretofore direded. 'FIl notdeqiy it; butasl^iro* 
pofe in this andall the ralowing BTun^ple?, ^o- recommend a 
Method which in moft' Cafes yA\ claim the Preference (witbvtr 
gard to Expedition and CorreSfnefs) to any thing relating hertto 
ever puUi&ed ; hence I prefume to hope (usil^doTit.irjuixtbe 
Poffftltps of others) that this will meet with the^ Approbation of the 
Geometridaii, and. giv^ general Satisfa£Uoo, die whole being 
founded upon Geometry. 

Direliions Jo take the Dimenjiom of ibe forgoing Field. 

Firfl) Suppofe you entered the Inclofure at the Comer a, 

' (though it matten not where you enter ^ or where you hegin) looking 

along the North Side thereof, the Irregularity of the Fence tells 

Jou it muft be ftraightened, which you effed by chaining the 
are Line a b, and taking up the North Off-fet on the Left- 
hand, as direded in the foregoing Example ; and when you are 
at right Angles to the Corner e^n your Right-hand, meafure the 
Perpendicular n e, enter the fame; as a Right-hand OfF-fet, and 
kave a Mark at e; then return and finifh the bafe Line, at the 
End of which {the Hedge being at right An^s thereto) chain that 
Part on the Leftfirft, which sriien entered, you may chain, and 
ciUKT the Right-hand Perpendicular* Thus you have meafured 
tWNorth Off.fec 

Secondly, 
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Secondly, Walk found the Hedge or Eaft Side of the Field 
till you come to the Point c, there leave a Mark, and caffing 
your Eye towards d on the Weft Side thereof, you perceive it in 
a Line with a Corner in the Sou(h Side ; then chain to the 
Comer a, where you firft began, and take up the Perpendiculars 
on the Right and Left-hand, thus : When you come to o, due 
ia 4 Chains on the Bale e a, meafure the Perpendicular og^ 
and when. you come to I, to wit, ii Chains, lo Links, mea- 
fure the Perpendicular! e so 5.40, then proceed till you are at 
right Angles with the Mark left at d ; meafure the Perpendicular 
kd likewife, which enter as a, Left-hand Off-fet, return and finifii 
the bafe Line 9 a, which alfo enter. Sa ihi Dinunjms f^lkwing. 

Thirdly, Chain the bafe Line a d, and take up the Weft 
Off-fet as you were direded in the Weft Off-iet in the taii 
Example. 

Fourthly and laftly. Standing at the Corner d, look Cowardi 
the Mark formerly fet up in the Hedge at c, to which Place 
chain for a bafe Line to the South OiF-fet, and take up the fame, 
which when done, your Dimenfions are compleated* 

HiTin^te^ When you wefe meafurtng the North Off-fet, an 
Off- fet 00 an Off-fet occurred on 4 Q4« the third Perpendicular, 
which fet how entered, and alfo another on the laft Perpendicular 
you took in the South Off- fet, whid^ fee likewife. 
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Aa Olf-fet o» ditto Wk 



uMMT 



58a 



Left-hand Offiet, S. W. 
ao74.| 



22.40 
3163 



— ■» 



— o 

— 82b 
—— .00 



Weft Off-fet, Ri^thand. 
534-T 



5.3*- 
13.18- 

13.50. 



— o 
33-0 



2.84 



■— — o 



-4-94 



S3i» 



irtiitaMK 






Rtgktband OfM!et, N. t. 




An Off. on laft Perpendicular* 

24. 



30 



- I. 



A = 



B 



HvtiA 



' 
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% 

Herein the young Prafiitioner may meet with Matter fufi- 
cient to exercife his Pen, by calling up the foregoing Dimen- 
£oiis. 

Hirt nati^ When the Dimenfions of a Field are finifhed, draw 
a double Line under the fame ; (fe^ the dwbU Line A B aftbe 
End if tbi hregting Dimenfiom) which will prevent both Con- 
fiifion and Mifiakety when the Dimenfibn$ of feveral Fields fiic- 
ceed each otben 

N9ti alfi^ When you are to map your bimenfions, obferve 
not totnter any thing in the Right-hand Column except Remarksi 
and an Off-fet upon an Off-fet when it occurs; fee the North 
Off-fet tn the laft Example, wherein on Off-fet upon an Off-fet 
is met with, and properly entered at. and upon the Perpendicular 
where it lies, with a dafh or fmall Line drawn between the Per- 
pendicular and the Place whdre the fame is entered* 

Here followeth an Example which will enable the young Prac' 
titioner to form a more clear Notion of two unequal Perpendi- 
cular? being entered at the fame Length upon a liafe Line. See 
the North Off-fet in the laft Example at 13 Chains in the bafe 
Line/ there is no Perpendicular ; and alfo ac the fame Length 
there are 4 Chains 94 Links of a Perpendicular. 



Exampk. IlL 

Let the following Figure rcprefent a Parcel of Land in a Town 
lield, 1 demand the Area or Content thereof. 



«■ 






,1 



' "We 
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The Dimenfioos. 

aSai^ C. L. 

10.05 



10.35 • 10.00 

10.3S : — — — 7.24 

17.10 6.85 

17.10—1 — 3 9<^ 

26.10 ■ 1.55 

The Dimenfions of the above Figure are taken thus : You are 
fuppofed to begin at I, chain I H sss lo. Chains^ 05 Links : 
And as I g is at right Angles to I H, chain or oieafure it for a 
bafe Line : When you come to a, you'll have two Perpendicu* 
hn to enter, to wit, a L and a b, out be careful to enter a L 
before a b, as it refpe^ts the Land already meafured, i. i. H I, 
La. Thefe Figures being entered, i«turn to a, and chain till 
you come to d, where you likewife have two unequal Perpendi- 
culars, namely d c and d e, which being^ entered as above di« 
reded, that is, the Perpendicular d c before d e ; then proceed 
in chaining the bafe Line till yoc^ come to the End g'; meafure 
the Perpendieular alfo^ and the Dimenfions are compleated* 



« 
». 



tj 2 DjtMON* 
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Demonstration. 

FUft, The Perpendicular IH4.aL^Ia 
bj Exampli %d^ Gbap. V. 



Area HI aL 



Secondly, a b -^ d c x I d-^I a ==: Aieabacd, byditto. 



Thirdly, de-^-gfxI g — Idss Area d e f g, by ditto, 
which beini^ co!le£led, amount to 17 Acjes, % Roods, 13 Per* 
ches i. The Pleafiire of ihe Operation is left for the Learwr's 
Amufement* 



Thu!^ covrtcoas Reader, have I pcepared you, (/ h^) to 
enter and iiteafure Incioiures bounded by right Lines or Hedges, 
though ever fo irregular: And in the next fiicceedtng Chapter 
jou'll meet wkb (binetfaittg more dtfliculL 



* • "^ 



CHAP. 
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CHAP. VII. 



Veaehetb to nuafurt andfnd th true CMentof a fir- 
cular or curvti-lm Off let : Alfo to Jind the 
Content of tbemoft irrtgukar FieiJ* &t. 



I 



Example* f • 

Demaml the Cootent of Ui« following Fip";^ ^bkh WMf 
ttfTttsat an Ofif-fct taken up.in the Side of a Field. 



« \ 





....S..-w~«— ^-— '•-••••"•••♦^•♦••••■^ 



• ni 



I ) 



t ' >. 



» * « < » / 






U t^ii( and all /adi^r Off^fet^i y««mi)iift tAt astnaof^Alfpeii- 
diculars up^ (hifj^re^Li^ tctbq f«|ltfif)ding Hedgcte Fenoc^ 
£> thjsit if a rig)>t,t'io^'^^ jdrawn frefn^«£i^d 6f • any 'one >Feiv 
pcndicuitar to the iie]^(^iif either Side) .it .ivouUiiehmMddb 
any Part of th^ Field; or Land ym.Mfi^tbcmt tA a 
include any of the adjacent, as dire^ol in Page 88. 



J »• 



'*, 



• ■s 



M>\ 



•- y 



I . ... 



4 ' » 



'■ I 



4^ifl|ienfioaf 



« I 



• <* 
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Dtmenfions.' 

■ ■ • ,60 

2. rl.80 - 

2. 2»IO 

4*40 " " ■ ■ '3*^^ 

0.50 — ' 2,30 

►r.70 2.10 

\ . -9*^^ ■ ■ » ^ . i » ■ I ■ ■ '2-4^. 

11.46 — : r- 3.20 

13 10 3*^S 

1 sab* i ' ■ ■ — ^3.0^ 
20.26 — s 2.0 

22 ■ ■ . . ' ' ^ 2.60 

24.0 2.80 

',':-K .^6.6i..i:_:^ ^ 2:80 

26.80 — ' — '■ ■ • ■*■* 2 50 
28.60 ——^1.20 

Thi9, and all Examples of the Kind, are cad: up according 
to the Diredions laid down in the firft Example of thia Chapter, 
being foui^^ded upon Chapter the 5th, Part the firft^ viz. Tbi Sum 
cf eviry;,iU)9 adjacitit Perpendiculars multiplied by the intermediate 
Di/lan^ tepon the hafe Line (found hy fultra^ini every firegeing 
Numbet^firom the next Jucceeding) gives the double Jrea thereof ; (fee 
Page I M) thenj by coUeding or fumming up all thofe fevera) 
Areas together, their Sum or Amount is the double Area of the 
OfF-fet in fquare Chains, which multiply by 8, the Produd 
IS the Anfwer in Poles or Perches, and muft be entered at the 
Top of the Off-fct. 

.':WMevBf«thtis proceedrc^refully, may, ' i^kh the greateft Cer« 
(tioty^ nciy-jipon the lUifiUe; but, for a farther Proof of ^t^ 
3^rk, it mil ( be* proper' M pr0ve the Multiplications; and if 
Ite AdditibAs and SttbcradSons i^re ikil examined, the Proceed* 
togs fMglit: with' greater Qsrtaanty be depended upon. ' 

As my chief Aim is to edify to a Degree of Perfedioft, the 
ingenious Youth, I therefore (hall, in the next Place, give an 
Example of an Off-fet adjoining an old Brook ; and that the 
yetsng* LcBrner may more perfemy comprehend the Figure and 

Dimea- 
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Dimeniions of this irregular Space, I muft beg Leav£ to uk a 
lait^er Scale (in this Example) than that mentioned in Page 103* 
that the fame maybe thereby rendered more conrpicuouf, whereof 
a clearer Notion will be formed of iti curtrelineal Space. 

Example. 
Let the following Figure reprefent pn OfF-fet adjoining aft 
old Brook» hid down by a Scale of 8 Statute Poles to an Inch, 
I demand the Area thereof. 



f«. 



,>-i5ss>: 



a€5=ii 



K^»««**«4****« 



.1 



» t • 



Dtmcflfions- 
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»,4»- 
f,70 
a,30 

3*95 
3,10 

3,20 

fS 

3.9« 

3.90 
5»SS 

0,05 
6,60 

6,90 
7.50 



Dioienfioiii. 
M.Off.L.fi. 
59 i 



— — wio 

^.3* 

.45 

1,3» 

1,50 

1.3* 

.31 

,ao 

— — - ,22 

,21 

,25 

— '— ,60 

1,5° 

.23 
.50 

.45 

00 



Ai»W>oi> ditto, L.H. 



»i 



,60 - 

.75- 

,9« • 
1,10 

»'3« 



9 



^MVi«- 



.»7 
,22 

- or 



An Off. on do. R. H. 

^1 



x> 



960 < 

,80 • 
1,00 
1,20 *■ 

1,30 - 



- o 

- o 

,2Z 

,22 

- O 






L. H. an Off. on do« 

O ; '■ O 

,62 — ■ ■ 

1,00 — >23 

1,20 ' ■— — ■ '■* »H 

^33 ^ '^^ 

1,50 ■ " >i<> 

«■ i« ■ ■ « ■ ■■■■ — ■— — 

L. H. Off. between 1,50 &, 21 

6 1 

*30 — . — — »y> 

>5Q;;;^ >3| 

,95 — - — ,3$ 

1,60 —— — — — -. — 00 
i;io — — — 00 
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Pethips an Explanadmy'if thifirtgut^ tihmmfim would te 
upon by the Reader as i auiblogy, fince i have, in all 
going Exatflplcs» explicitly pfrfirmtd ihefnnt nfpiillvilf \ 
rbiclr now inducts me not to be guilty of aki unpardonable 
"'refpafs upon my Rcadei^s Patience. 

I am loa weH convinced, that whoever die Youth is Aat takes 
rlight herein^ will have no Occafion for a Finger*poft to each^ 
LxaiqJcy feeing they art aUi performed alike.' 



Tie Of'fiis cblteaetL 

North Off-fct, Left-hand "• r- . ^ ^^ 

AnOff-'fetonditto, Left-hand — — — — ^ i| 
Ditto on d^tto. Right-hand » '■ i^ 

licft hand Off-fet on ditto ■ • ■ a^ 

JL, H. Off. between 1,50 & ,21 — — ■ 6^ 

^2' ^erche^, tUd 
Area of the Oi-kt^Uiw iwrj H%U Mng eqiuft I0 mil its P^rts 
taken t9gethif ; hence the Area of the vmhole Off-fei ik obtained, 
by adding the mean Off-fet afid Off fets upon Off-fets together^ 
as above. 

I hope the feregomg Example of a Brools Side^ wtif futbcx* 
ently dired the Lcaraer, a« (herein is a Specimen of Entry whi^h* 
will qualify him tomeafure the moft irregular Bomdarits ;• afidf 
by the Dimenfions with the Pen, difcover the true Area cf 
the fame : So that if a Meadow, or an/ ofther IneloTure, was 
bounded on alt or any of its Sides by an old Brook, the Sur* 
veyor needs do 00 more than firft to ftratghten the Sides there* 
of according to theDiredions hi: the tWo laft Examples } by 
which Means the fame is reduced to a Trapexiiim, or an Irre- 
gular Polygon, and may be meafured as direifted in Chapter tho 
jth. Part the zft; 



Snan^l 
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Exan^lt. III. 

Let the following Figure repreren.t a Fiejd, I demand the 
Content tbcRof. 



WEST. 



NORTH. 




SOUTH. 



EAST. 



\ 



The 
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Dimenfions. 
ift. W. Off. L, H. on ditto. 




,0 -i^ — 

17,40 
20,50 
21,10 



idW.Ofr.L-H. 
63s 



IZfO— 

14,60 



o 

— 5»o 
..^-. 00 

— 00 

— ,10 

— ,30 



N. Off. L. H. 
192 



-f40 
2,00 

N-* o 



o 

1,50 

30— 
4,60 
6,70- 
8,30- 

970 

10,20 
12,0- 
12, - 

I4f— 



17,60' 

18,90 

22,0— 

23,90- 
24,30. 



E.Ofr. L.H. 

77I* 



S»6o- 

17*0 
27,— 



— o 

— — ,90 

40 

,50 

—1,56 

1,20 

,60 

,60 
3,00 

-6>oo 
-5,80 
.,30 
-,20 

-2,00 

.1,40 



Trapeziuou 
4795 



-RH- 
-LH. 



II)0 

n,2o 

— oa 



x« 



Of'pU 
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189 
635 

4795 



A R. f. 

^582 =;ac 41 O 22 



TZ?^ /iVil/ Work of the fvrtgAng Figun iieplaimd^ 

H* B. This Explanation is occaiioned by the two Weft Dff*fc|ti 
that appear in the Field-Bookf which perhaps iki^y not he to 
iaamediately underftood. ^ 

Firft then^ you are fuppofed to enter cho Field at A ; chain 
from A %o ]£) ' 3"<1 <^l^e up ;the Wicft Off-fel tp jthp ]Left* hand, 
leaving a Mark at £• 

Secondly, j^cturn to A, and chain to D^ upon which Line 
take up |Jie Jfeppn^ We^ Oif-fcc, 5^^ the gntry thereof. 

Thirdly^ T^ke up th^e North Pff-kt j^s yo^ chi^ip from P 
to 8. 

Fourthly, take up the Eaft Off&t as you mcafure the bafe 
I/iiVe from B to C 

Fifthly, meafure and take yp the South Off fet, when chaining 
from C to A« 

And laftly, njeafure the Trapezium A D BC^ as you were 
taught in Page 115, and ji6. See the Contep$ of $ach Off-ftt 
entered at the fop of thi Jtueral DimenJioHh 



Bxample 



r 
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Example IV. 

Let the following Fieare reprefent a Meadow beuiided on 006 
^ide by an old Brook, f demand the Content thereof. 



NORTH, 

A 



W EST. 




E A S T. 



SOUTH. 



CMMoM 
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Dimenfioni, 

I 

Left-hand Off.Brookfide^E. 
1489J 



2 



o — 
2,0- 

2,50 

4,0- 

5,0 - 

S.SO- 
7,0- 

8,00 
11,40- 

16,0- 
18, 



20,2o 
22,0- 

23>o - 

25,0- 
26,0- 

26,30- 

52^ 



mmm 



M* 



■■•■I 



-•*« 



C. L, 

— o 
-S»oo 

- 4.0 

— 1,26 
*- X,20 

*-i,4o 
-5»'o 

5»4o 

•5,35 

I»20 
^38 



Mi^ita 



^•■11* 



■««iWM>Mi^ 



^pi 



•mmtm 



mtti 



5.0 
5.0 

"~4»20 

1,10 

■ — 1,10 

40 

— 4.0 

— 3'0 
-—0,6 

— 3.0 



3.0- 
30 ■ 

>o,30 
30,0 - 



Right-hud Off-fet, W. 

— 1,00 

4,20 



'3.70 
— — 14,20 

14,0 



An Off. on ditto, R. H. 



3»i 



o — 
a>.20- 
3>6o 
5,0- 

S.35 



■«4m 





— o 

0,8s 

-0,90 
o 



«•* 



mtm 



S. Off. L. H. 

21 1| 



2,20 

4*90 
6,40 
9,20 

i4»o-' 



^tm 



— 2,00 

- 1,20 

- 2,10 
-1,36 

- ,20 

O 



mm^ 



1 Oflf-fct . 1489I 

2 ditto - 6174^ 

3 ditto - 314 

4 ditto • 211^ 



A. R. P. 



^ 7907T«4?i«7f 
the true Content of the Meadow. 

Dire£ii$nsr 
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DireBkm in tbiftregoing fidd tr Meadow. 

When you come into' it, make for the North Side there- 
of, (thwgn any Sidi W9uU anfwer tbi fami End;) then fix oa 
a Place in the Hedge, fuppofe at A, and cafting; your lEye towards 
the oppofite Stde^ fix on a Mark in the Hedge at B, to which 
Place chain, and as you advance cake up the Left-hand or Brook 
OflF-fet, as you were direded in the fecond Example ; and at 
the (ame Time take up the Right-hand OfF-fet ; but when you 
have meafured 30 Chains on your bafe Line, your StafF will in- 
form you that a Perpendicular thereat doth arife into the fubtend- 
ing Corner, upon which you'll have a South Off-fet; the fifft 
Perpendicular thereto lie^ between the Staff and the Mark in the 
Hedge at B ; (Jifthe j^h or South Offit, Lefthnni) then are 
your Dimeiifions ended, which you may caft up in the Field, if 
yott think proper: AncI if the Dimenftons are to be planned* 
▼ou'll meet > with Diredions' to effed the ftme ii^ Chapter the 
Ninth. 

N. B. If a«iy of my inge^io^s Readers ihoiild. thjnk the pre- 
ceding^oiblematical Types Coo kw, 9r infufficient to qualify them 
for real PraJ^Kfe; le^ them draw, witH a Pencil^ or ^n and Ink* 
upon Pa|^r,' fuch curvelineal bounded Fields as their Fancies 
ihall di^ce; which, according to die foregoing Rules, may be 
meafured by a Scale of equal Parts, and a Pair of Dividers, equally 
the faEine as if taken with a Chain ki the Fields : Thus let them 
proceed in drawing the Form of one crooked Field after another 
upon Paper^ till they becoqac j^rtcA and ready in meafuring the 
fame; and tfaea, (^n^'n^/ bi^i) they may vfoture into the 
Fields : But in cafe* dMl idea fliould prove fomewbat barren, 
and the Yo«th be at a Lois to dfawi hii»relf difficult Examples, 
let him walk ^to theFi^dk with Pay^, Pen and Ink, and draw 
the Form, at rleafure, of fucli wA fuch Fields as he fliall think 
proper ; and vrf^en he comet home, may meafure his random 
Plan by the Help ^f ^uf Scale of equal Parts, which may 
be repeated ti^ he is exceedingly feady therein; whereby he 
may qualify himfelf for real PraSice. I would recommend this 
laft Expedient at a fyeparative Introdudion to the Chain in the 
Field ; for the Learner m9f be affured to qieet with every Day, 
and in every Indofure, unexpedtd Vanety, fince there are fcarce- 
ly two Inclofuret to be met wiiJh alike in Form. And when he 
H ready in meafuring one Field, let him fix upon another or two 

adjoin* 
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mijmutig tbereto, which he may metfure and plan, if he chnfeif 
~ accordutg to the Diredions giv«n in the fucceeding Chapters j 
aod, f(>t hit faither Improvement herein, Oiall introduce an Ex- 
ample of a fmall Ellate before I clofc this Chapter, whercb/ he 
mty fonn a clearer Idea of Fidd Piafiicc. 

Example V. 

Let it be required to mcafure the fbllowine fmall Eftate, con- 

fifting of four Jnclofures, fo that the Oifflenlions thereof Itiay be 

cafl up by the Pen, and afieiWardi planned if deflred i I demand 

4eC(»itent of the whole, and of each Field fevetally. 
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O B S E RV AT I O K. 

In meafuring this Eftate, you muft be very accurate ia 
your Dimenfions, otherwifc you cannot poffibiy giv^ a juft Re- 
turn or Plan of the fame : But here note, if you mearurean inner 
OfF-fct in one FicM, there will be no Occaiion to have an Off- 
fet up to the fame Hedge in the adjacent or adjoinikig Field ; [fee 
the South Off fit in the Field M \) and when you come fo meafure 
the Field (^« the.e will be no Occafion to meafure or (^raightea 
the North bide thereof ; but oblerve to take the Area of the 
South Off^fct in the Field M, from the Area of the Dimenfions 
of the Field Q, and the Remainder is the true' Area rhereoT. 
Forget not to leave Marks in the Corners, &c. of every Field 

{ou come to when meafuring, to which you muft meafure ; for 
nftance, when you^ come to the Corner m, in the Field M, 
leave a Mark in the Hedge, and alfo one at B, underneath whicli 
the Chain muft come when you are meafuring thereto in the ad« 
jacent Fields And when you meafure the £aft Off let therein^ 
it will be needlefs to take Notice of the Hedge wmch lies up 
thereto when you are meafuring the Field Q, to wit, the North 
Hedge, having the circular Form thereof in the Field M^ the A'^ra 
of which muft be taken from the Trapezium m r h B, and the 
Remainder being added to the Eaft and Weft Oft-fet^ in the 
Field Q^ the Sum will be the true Area thereof, ^nd alfo 
the Eaft OflF-fi^ in the Field O, muft be taken from the Area of 
Ae Dimenfions of the Field P; and there will remain tKe Area 
thereof, and fo of any others which fhouid appear in the Di- 
ttenfioQs^ as follow* 



Pimen&ons 



i6S 
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Dimenfions of an Eftate in the Townihip of— ^ in the Parifli 

0f , and County of — > , belonging to jF T^ 

£fq; y9kn Anckif^% Tenant at Will, 9 Jum^ 1770. 



Field M. 
N.OflP. L.H. 



1,20-- 



a,30-— 

»,o — 
io>30 - 
19,50 - 



6,0 — 

10,60 r 

»3t4o- 



4864 



4,60 

7,«6. 
«4f • 



1,20 

4,00 

2,00 

- ,10 

,10 

2,0b 

-* o 



£. Off* L.H. 
127, 



ILH. Off. & 
2736. 



4»7S- 
19,50 



— 3,00 
— i3»o 






i>5^ 

- 00 

- 00 



S. Off; L. H. in Field M. 
Field 



Field Qi 
R. H. Off. W. 



5»6o 
10,34 



2,0 : 
2,7^ 
2,45 
I,3* 



• — ,40 

— 2,00 

— 6j6o 

— 00' 



fh 
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Fidd Of continued. 



169 



TrapeBuim. 
2491^ 



I 



".30- 

I3'S0 

ao,io 



>RH- 
-LH 



7.70 
7»8o 

- 00 



Field O. 
L. H. W. Off. 



39'4i 



1,70 

4. - 
6,80 

9»io 

JOjO- 



•1.30 
4.00 
3.00 

I,20 
»I0 



Field P. 

L. H. Off. N. W. 
1447" 

^ to S. Corner Fd, Q^— 2,00 

2a>8o 6,50 

24,0 -.--—-——-—— 4,40 



£. Off. R. H. 
36H 



1,70 - 
7»ao- 

10,50 - 



- e 



Right-hand Off-fet» E. 



i094i 



o- 
16,- 



8,0 
'I9IQ 



E. Off. L. H. in Fd O— Fd. P. 

1074 



o- 

70- 

90- 

11,60 



-1,20 
— ,00 
•1,10 

.^00 



R.H. OfT. S.E. 



1996 



3 







12, 

»4»' 



Y» 



ib,oa 
-,80 

9V 



ijo -GEODifiSIA Improved. 

9T&/ FifU Notes explained. 

Firft, you arc fupj ofcd to enter into the Field M, at the Mark 
T, from whence (after you have Jet up a Mark) chain to the Corner 
A, and take up the Right and Left- hand Off>fets. See the lajt 
^ feregoing Example. 1 hen chain from the' Corner. A, to the 
Corner B, and take up the £aft Off fet alfo; in like Manner 
chain from B to m, taking up the South Off fet as you were dU 
reded in the firft Example of this Chapter : But here obfervc, 
that this Off-fct projcSs into t^e North Side of the Field Q> 
and therefore you need not ftiaighten the Hed^e on both Sides $ 
but take Care to mention at the Top of the Dimenfions Minus 
Field Q.; thus abbreviated, — Fd. Q. 

Secondly, Having finiflied the Field M, at the Corner m, 
enter into the Field Q^thereat; and after you have obfervcd the 
Form thereof, firft take up the Weft OS fet therein, which lies 
upon the Line m r ; then return to the Corner m, and from 
thence chain to the oppofite Corner, to wit, h, for a diagonal 
Lifie to the Trapezium- m r h B, which, when you meafure^ 
raife Perpendiculars therefrom to r on the Right-hand, and B on 
the Left-hand. See Problem IV, Chapter IV ; and aljo Example I, 
Chapter VI, wherein you have Directions tomeafureany Trape- 
zium whiitfoever ; which being entered, then take up the Eaft 
tOff fet (hat lies upon the Line h B, by chaining from the Mark 
in the Hedge at h, to the Mark you left in the Corner at B, then 
have you complcated the Dimenfions of the Field Q. 

Thirdly, Enter into the Field O, and ftart from the Mark 
you fet up at D, to that left in the Corner A, taking up the 
Right and Left-hand Off-fets, as already taught. But here 
objerve^ when you meafure the Perpendicular on the Left-hand to B» 
you Will have no Occafton to meafurt any other Perpndieular on 
that Hand till you C9me to A. 

But then you would have included iherein the Eaji Off fet in Ae Field 
M, which jhould be fubtraSled therefrom ; neverthelefs^ it will not bi 
amififor the Learner to have as great a Variety as each Example will 
admit of; and ("therefore^ as he advances on the b^fe Line D A*, 
nke up as many PerpendicuIaHrsasthe Left-hand Hedge requires r 

take 
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See that the Right-Hand Perpendiculars be not negleAed, which 
done, walk to the Corner C, and meafure the Eaft Off-fet alfo 
that lies between the baic Line C D and the Hedge on the LcfU 
hand, then is this Field mearured likewife. . 

Laftly, ftep into the Field P» walk to S» the South Conicf 

. thei eof I and from thence chain to I, the oppofite Corner, upoa 

which I/ine take an Off-fet to the Right and Left-hand, (fit tbt 

Dimenfions of the farm) which when entered you have finiihed the 

whole. 

Observations. 

1. In the foregoing Example I have defignedly omitted in the 
Field Notes, Remarks, as Ponds, Pits, Timber, Buildings, kSc. 
which perhaps might have occurred, being apprehenfive the fame 
would rather confufe than edify in this Place : Moreover, I have 
dire£le^ to meafure each Inclofure feparately, though contrary to 
that correSi and ixpeditious Mithod of chaining a Main-lim aerofs 
an EftaiCy and nuafuring the Inclofures fevtrally that you pafs 
ifjroughy as they are met with on the jRight and Lefi-hand^ whereby 
a Plany with lefs Trouble^ may be drawn from the Dimenfions f§ 
taken ; an Example of which I have delivered in Chapter JC ; but 
muji intreat the young PraSfitioner not to perufe or examine the 
fame until he is very expert in planning and cafting up this andthefore* 
going Examples* 

2. And although in the laft Example, the Right-hand Co- 
lumn contains Part of the Dimenfions of the fmsUl Eftate, yet, 
notwithftanding, if the young PnUSitioner be ready in the pre- 
ceding Examples, he'll nnd it no ways difficult to plan th^e famq^ 
more efpecially after he has read the three facceeding Chapttrsx 
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«r*< JmHua 0f tbt Dimtnjinu. 

Percbelr 

Fi«M M. North Off tet, Uft-hand — ^o^. 
South ditto. Rig^tJland - 2736. 

E»ft ditt<s Left-hamd »i7' 

South ditto, Left-hani — — 31 3t 



3484 
FieMQ,R«ht.h«iidOff-fet.W. - ^ 



33+" 
-^OttLeft-li«id»inFidaM. 3«3t 

lW7i 

«VM O. Lefthapd Off-Cet, W. 40Sf 

Right-bari ditto. E. '09»t 

1500 
RtMP.l^fc«*Offct.N.W. _ 1447 



— £. OS. L.B. a Fidd O. 116 



— s 




A. R. p. 

c! PaoTs M««« 3":i = «« 3 »I 
O. HadePJbw — 1508 =» 9 ■ » 
r.L»ayAae JITt — » 3 T* 
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C HAP. VIIL 

Dhifion of Land. 

LAND (when h becomes the Ptopcrty of contending Par^ 
ties, Co^-heirss; joint Purchafers, or Co-partners, CsTc) is 
occafionally divided iirto fuch Shares or Parts as the Co-parties 
are intitkd thereto. And fince this cannot poffibly be done or 
cffeAed without having Reconrfe to the Affiftance ot a SitrveyoTt. 
or fome Perfon equaUy qualifed to perform the fame, I (hall^ 
dierefore, in this Chapter, lay down fuch Rules and Direfliont 
as will undoubtedly enable any Meafurer to compleat the fame 
liien Occafion oflnsrs. . 

» 

When any Land is to be divided^ meafure the fame by thtf 
JDire^ons before given, ere you divide i^ except it is to be dlv^ 
vided into twp equal Parts ; and in fuch Cafe it may be performed 
with left Trouble. Then proceed \sy the Rule of Feliowfhip 
taught in the firft Chapter ^ but before you begin, you muft be 
iAformed^ by die Parties concerned, where their refpedive Shares 
Ihottld neany be, namely^ whether in the eaflern, weftern, tm 
feuthern Sides of the Land, fffr. and if Water be fcarce thereia^ 
it wottld be proper fd to divide that each Part may have Commit^^ 
Bicatiqn with, and tqi that neceilary Element ; otherwife the 
Parties conqerned and obftruded therefrom, will certainly findi;^ 
themfelves aggrieved thereat, fo as not to acquiefce to, ana coa« 
intitiie IXvinon. 

fROpdsirioNt 

Shewiighoir to dhrWt « triangular Fwce of Laii* fevtttf 

trample 
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ft 

Example 1. 

Let theTriangle A B C^ reprefent a Piece of Land to be divided 
between two Men; firft equally; fecondly, unequally; and in 
both Cafes the Line of Divifion to proceed from the Angle C. 
{plati 2, fig. I.) 

To divide this Field into two equal Parts, you need only chain 
the Side A B, an<l lay down the Half thereof, by meafuring back 
again from B to D ; then a Fence diredUy drawn or made be- 
tween D and C) will divide the Field equally. For fuppofing a 
Line was drawn through the Point or Corner C, parallel to the 
Hedge A B» bifeded in D, and D C being joined, reduces the 
Field to two Triangles ftanding upon equal Dafes A B and D B ; 
and Triangles ftanding upon equal Bales, and between the fame 
Parallels, are equal by 38th Prop, i Euilid, Hence the Area of 
the Triangle ADC, is equal to the Triangle D B C Q £ D. 

Secondly, Let it be required to divide the fame triangular Piece 
of Land into two unequal Parts, that is to fay, one Man to 
have 5, 6, or 7 Acies more than the other; or to have two 
Thtrdsy or any other Part thereof, in all fuch Cafes, this b the 

RULE. 

As the Content of the Field is to the Length of any one 
#f its Sides, fo is each one's Proportion or Share of the Content, 
to his exa£i: Length upon the meafured Side & which muft be laid 
down or meafured from the Corner B towaras A, or from A to<« 
wards B, according as the Parties have agreed concerning the 
Divifion. 

Now, in the foregoing Example, let it be required to divide 
tiie triangular Field ABC, between Jobn and James^ and Jobn 
to have 3 Acres more, than James^ I demand where the Line of 
Divifion muft be drawn to the Hedge A B. By the foregoing 
Dirediohs you m^fure and find the Content of the Field to be 
18 Acres; and as JAn is to have three Acres miMre than yanus^ 

cake 
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take half the DiSerence between their Shares, that is to fay, one 
Acre and a Half, and add it to half the Content, vi%. 14 Acres, 
the Sum is 15. Acres, 2 Roods, yofm*s Share; and i, Acre^ 
2 Roods, taken from 14, there remains 12 Acres, 2 Roods, 
*^amif% Part. 





A, 


Then fay, 
C. A. 


tlieSideAB/ • 


As 28 


27 : : 15.5 toJM^ Diftance upon 
^7- 


* 
4 

* 




1085 . 

310 

C. L; Inches. 

28) 418-5 (14 94.4 , , 
28' * or 14 Chains 94 Links, 

— ~ ,i of a Link, Anfwer. 

138 
112 

265 
252 




130 
112 



18 

By the above Operation, you find that John muft have 14 
Chains 94 ^ Links, laid down or meafured from the Corner A, 
towards the Corner B, vit^ from A to G, and draw the Line 
£ C, which will divide the Ficl4 as was required. If it were 
demanded to divide the fame into any other unequal PartS} you 
muft in like Manner proceed. 

PROP. IL 

Lee it be required to meafiire and divide fg* 2, plan 2, which 
reprcfents an Indofure, into two equinl Parts by a Line pro- 
Cfcdiog front a Pond at A. 

2 Tht 
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The moft read v Way to do this, is firft to draw a Line from 
A that (hall nearly divide the Field into two equal Parts^ as AB, 
which you may call the fuppofed Line of Divihon ; then meafure 
the Parts feparacely, and if the Content of each be alike^ you 
have equally divided the Field ; but if unlike, take half the 
Difference from the greater Part, and join it to the lefler, thus; 
divide half the Difference in fquare Perches, by the Length 
of the fuppofed Line of Divifion reduced to Poles, and the 
Quotient will be the Breadth to meafure or lay down from the 
greater Part. 

Hen notif If you meafure with a four- pole Chain, reduce 
your Chains and Links into a one Pole Chain, thuf ; multiply 
the Chains and Links thereof by 4, and the Produd will be Poki, 
and decimal Parts thereof. 

Example^ 

C. L. 
i demand how many Poles in 7 19 

4 



Anfwer, 28.76 Poles. 

C. L. 

Alfo I demand how many Poles in 14 75 
Anfwery 59 Poles. 4 

4) 59 00 

Proof 14 75 

s 

And to reduce Poles to Chains, (sT^. divide by 4, as above* 
and the Quotient will be Chains and Links. 

Example, 
I demand how many Chains and Links in 13.84 Poles ? 

4) 13- 14 

Anfwer 3 Chains, 46 Links. 3.46 

• In 
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In the foregoing Example meafure the Length of the fuppoied 
(/ineof Divifion A B, (but remember tb begin at the Hedge on 
the other Side of the Pit, aiid npt. at the Point A) and you'll 
find it to be 15 Chains,. 32 Links; then meafure each Part fepa- 
rately, and caft up the fame (a^ before taught) whilit in the 
Field, and you will find each Part to contain as follow: 



A. R. P. 

The Eaft Part 14 3 17 

The Weft Part 12 i 34 

The DiflFcrcnce 2 2 23 



Half ditto — 



I I 

4 



Hi 



Suppofed Line of C. Lr- 
Divifion — « 15 32 



61 %% 



40 



The fupposM Line of 
Divifipn is 61. 28} 21 100 
Perches. 18384 



27160 
24512 

26480 
24512 



4) 
(3-44 



.86 Links of a four-pole 
Chain. 



19680 . 

By the above Proceedings, you fee the weAcrn Part ia lefs than 
the Eaftern by 2 Acres, 2 Roods, ^3 Perches, the Half of which 
reduced (according to the foregoing Rule) is 211 fquare Poles, 
which being divided by 61. 28, (the fuppofed Line.of Divifion 
in Poles) gives 3.44 Poles^ equal to 8& Links of a four- pole Chain, 
which muft be laid down or meafured from A towards d, and 
from B towards c, between which Point, a Fence made will 
divide the Field equally, as was required. 



Z4 



ExampU 
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Exampli l\h 

Admit fig. 3, plaii a, to reprcfcnt an Inclofurc the Property 
of three Men, (viz. Jofeph^ John and James^) containing 21 
Acres, 3 Roods, 12 Perches, to be divided equally, that is to 
fayi each to have 7 Acres> i Rood, and 4 Perches; and the 
Line^ of Diviiionto terminate at, and communicate v^ith a Pond 
of Water that is therein, fo that e^tch Perfon may have the Be- 
nefit thereof, and not trefpafs upon one another's Land. 

A. R. P. P. 

^ffph — 714 = X164 

John — 714= 1 164 
Janus — 714=: 1164 

21 3 12 = 3492 

To tftcSt this (after having fixt upon the Situation of each 
Part, by fixing Maiki. at A and £,) firft ftraighten the 
Hedge A F E, by taking up the Off-fet (as hath been taught in 
the fiift Example of the preceding Chapter) A L £ F ; and, in 
chaining the Bafe there<;f, meafure the Perpendicular Lo: Hav- 
ing finilhed this Part, cad up the Dimenfions thereof in the 
the Field, which amount to 1 1 10 fqoare Perches, being too little 
by 54, feeing each Man's Propuition is^ii64 fquare Perches, 
as above. 

Secondly, Meafure the Trapezium A B o, and youMl find 
that it contains 11 26 fquare Perches, being too little alfo by 
38 Now, as yo\x know the Field to contain juft 3492 (quare 
Perches, you need only take 38 from the Part unmeafured, Vfz. 
G C D E o, and adjoin it to the laft meafurcd Part, namely^ 
the Trapezium A B G o ; and alfo take 54 fquare Perches fi-om 
tlie other Side of the unmeafured Share or Part, and lay it to the 
firft meafuied Part, then is the Field divided as required. How- 
ever, to prove the Work, it will not be amifs to meafure the 
third and laft Part, as you did the two former, (ere you 
take any thing therefrom) and finding it to be 1256 iquare 
Perches, that is, 92 too much ; neverthelefs, colled thofe dif« 
fering Shares together, vi%* no -f> 1126 -f- 1256 cs 34^29 

a 
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a convincing Proof of your Froceediogi. Suppofingtbcn the iirft 
Part belonged to Jofi^^ the fecond to JAn^ and tMe \sA mea* 
furod Part to Jarms^ who hath 92 fquare Perches more than hit 
proportionable Right, which muft be divided according as y^fi^ 
and John are deficient ixi their refpedive Parts» fnz^ 

54 -4- 1 1 10, Jofiplf% fi^ppofed Share «• r i&4 1 thdr true 
and 38 + 11269 Jtf^s ditto "> - - w 1 164 J Shares^ 

which, t6 lay down property, j&a may proceed thus : Firft mea- 
fure the Diftance between the Mark in the Hedge at E, and the 
Mark left or fct up at the Pond (when the Perpendicular L o was 
meafured ;) which being 12 Chains, 17 Links, ■« 48.6SPoles» 
a Divifor to 54. Perches, the Area of j^feplfi Deficiency. 



See the Operation. 

48. 68^54.-00 (i 109 Poles reduced to the Links of a Statute 
48.68 Chain, 
thus : 

5320 4)1.109 

4868 



•27I Links, 



54200 
43812 

1388 



Thefe iT-i Links, lay off from n to a, at the Corner E, and 
at the Pond alfo, through which Places, «««''*»,*»» "»"* 
paf» a right-lined Htdge between Jtftph't and Jahn s Land. 



Secondly, 
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Sccandly, Meafur^i the Diflance between the Mark it G, and 
that'fet up at the Pond o =c lo ChainS| 56 Lmk9^«whLch being; 
reduced to Poles thus, ia56 Chains > 
in one Chain 4 Poles. 

42.24 Poles in 10 Chains, 56 Links, a 

Divifor to 38 fquare Perches, the Lan3 that J$bn is (hort of in 
the fuppofed Share* 



*' 42.24)38.ooo(.899 reduced ^o Links of a Statute 

33 792 Chain, thus : 

4.}.899 

42080 — — 

38016 .227 Links. 

40640 
38016 

262+ 

Then, from the Line o G, lay off 22J: Links towards d and 
c, through which Points or Places a right-lined Fence or Hedge 

ttiuft pafs between John and Jameu and it is done. 

Thus have you compleated the Divifion required: And if the 
fame Field were to be diviilcd into three, four, five, or fix unequal 
Parts, and every Part or Share ,to have a Communication to, or 
with a Pond, Pitt, or Pool, whether in the Middle or one Side 
of the Field, the fuppofcd Lines of Divifion muft be fo taken 
that every Divifion, Share, or Part, /hall conjoin with the fame 
if required* 

Observatiok. 

W hen Commoning, or any wafte Land is to be inclofed, be- 
ing the Property of fevcral joint Lords, Freeholders, ^c the 
whole Riuft firft be meafured, and then divided into fuch Propor* 
tions amongft them as their refpedive adjoining Eftates pay Land- 
Tax, or. as they are otherwife refped:ively in titled thereto; 

fay- 
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faying, as the Amount of the Land Tax. lie, is to the Area of 
thVG>maion or Ground to be inclofed, lo is. each Man's parti* 
cular Tax, &c. to his refpedive Share of the Common which 
ibould be fo inclofed or laid out; ib diat eackDivifion or Sharc^ 
oujr adjoin with iu peculiar £ftate. 

P RO P. U, 

Teacheth to lay out an affigned Quantity of Land in a Field 
wherein, firft, the Quantity is given : Secondly, the Lengdi or 
Breadth muft be found to obtain the other: Thut, if the Area 
of the given Quantity be divided by the Length of the Field, the 
Quotient will be the Breadth required ; but if you are confined 
to a particular Breadth, the propofed Quantity muft be divided 
by the fame^ and the Quotient will be the Length thereof* 

Examplip , 

Suppofe a Farmer leU an Acre of Meadowin^ to be laid out 
in one Side of a Field that is 24 Chains, 27 Links long» I de- 
mand the Breadth of the faid Acre therein. 



See the Work. 

24.27 
4 

Poles 97.08 ) j6o.oo 4)1.647 

9708 

.41 

62920 
58248 



46720 Anfwer, 41 Link* ant 
39832 nearly a Half. 

688to 
^7956 



£XPLA< 
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Explanation. 

« 

Though, from what hat been aheady mentioned and taught 
on this Heady I Ihould think it necdlefs to expatiate upon 
chb Example i but perhaps fome of my Country Readers (that 
havi OccafanfimiTinus to lit Miadmving^ &c.) cannot fo readily 
comprehend the fiune ; and as I have hitherto with the titmoit 
Chearfulnefi, endeavoured to render every Thine herein both 
plain and beneficial to the honeft Farmer, I therefore look upon 
it a Duty indifpenfible to gratify, and {if poJjibU) fulfil his 
Expeditions by an explicit thorough Explanation not only in 
the foregoing Example, but alfo fhall recommend the following 
Tables, whereby anyPeribn may readily know the Breadth of an 
Acret having the Length thereof, and the contrary. 

Firftthen, meafure with a Chain the Field's Side, (which 
Vt(ff\\ fuppofe to be ftraight) and having found the Length thereof 
to be 24 Chains and 27 Links, reduce the fame to Poles, 1. e. 
multiply the Chains and Links by 4, the Number of Poles in a 
Chain, and the ProduA is 97.08. 

Secondly, Divide the given Quantity of Land, viz. Opie 
Acre, or 160 fquare Perches, by the above 9.7 08, (the Poles in 
the Length of the Field) and the Quotient is 1.647, which being 
divided by 4 (to bring it into the Links of a four-pole Chain) 
the Quotient is 41 Links, and nearly one Half, which muft be 
laid off, or meafured from the Hedge or Field Side, in four or 
five different Places ; and at each Place you muft take 41 \ Links 
in your Hand, the Chain-leatier holding the Chain End as near 
the Field Side as the Mower can cur, and then fix up a Stake 
that will appear from the next Mark or Stake : Thus do until it 
be fufficiently marked out. 

^ And lafBy for a Guide to the Mower, ftand at the End of ^i\ 
Links, from the Field Side, and tread or beat down a narrow 
Road of Grafs between each Mark, which you may effedualiy 
perform by keeping your Eye upon the next Mark as you advance,^ 
till you have got to tne other End* 



Tw$ 
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fW TABLES defignedly inferted for the Advantage of 

the bonefi Farmer. 



TABLE L 

Shewctb the Number of Chains, 
Links and decimal Parts of a 
Link contained in the Length 

' or Breadth of an Acre of 
Land, when either of the 
two are given or required. 



Breadth. 


Length. 


C. 


C. L. 


I 


10 00 


2 


S 00 


3 


3 33-333 


4 


2 250 


1 


a 00 


I 66.6 


2 


I 42285 


8 


I 25. 


9 


I II. Ill 


Lenf^h. 


Breadth. 



T A B L E n. 

Sbeweth thelxngth and Bieadth 
in Perches, Yards, Feet and 
Inches, that compofe an Acre 
of Land of a red-angular9 
or long*fquare Form. 



I 



JLeng 


i Breadth. 


>» 


1 


• 


1 


P. 


.P iY.jF.jI. 


xo i6o.o;oj 


I'i H 3 


1 _ 


I2i 13 I 


a 6 

1 ^ 


13 i^ I 


2 '6 


U 


II 2 


i.ll 


15 


10.3 


a 





16 


10 








17 


9|a 





9 


18 


8U 


"2 


8 


«9 


8.2 





I 


20 


80 








%t 


7 3 


X 


6 


22 


7 


2 


I 


6 


23 


6 


5 





9 


H 


6 


3 


2 






71^ t^ imtf AppUcMtm of the Tobks. 

Irhat been already obferved, that 10 fquare Chains,, (i. Om 
10 Chams in Length and i in Breadth) make i Acre, or 5 in 
Length, and two in Breadth, as appears by the firft Table. 
4kaM it foltow^ if the Incngth or 9r^th be given in Cha ns. 
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Link9, fjc. the other may be readily found by Infpedion, f* 
witt if the Length be given in Chains, look on the contrary 
Dimenfions, and you'll fee how many Chains, Links, i^c. 
muft be meafured at ri^ht Angles, to make or lay down an 
Acre; for Inffance, admit a Field Side^ when meafured, to be 
6 Chains, then, by the Table, muft be meafured for Breadth 
X Chain, 66 Links 66, or Something better than half a Link; 
which being multiplied by 6 Chains (the given Length) the 
Product will b<; 10 fquare Chains, or i Acre, the like in both 
Tables ; and all other Examples of this Kind onift be obfeived ; 

fo that any farther Illuftration is needlefs. 

« 

Note^ The firft Table will anfwer ftatute, cuftomaiy, and 
Irijb Chains } but the fecond Table is calculated for statute 
Mcafure only. 

Note alftt If the Side of the Field (up to which you are to 
lay out an Acre, (s'c) be curved, or any how irregular, firft 
ftraighten the Hedffc, by taking up an OfF-fet thereto ; which 
you muft immediately after catt up, and whatever the Area thereof 
is Oiort, or wants or (he propofed Quantity, muft be divided by 
the Length of the bafe Line reduced tu Poles, and the Quotient 
will be the Breadth of the Quantity required. 

Likewife, As Divifibn, or laying out Land affords much Va** 
riety, I muft therefore advrfe the young Learner (when he is 
thoroughly capable to meafure any Field) to walk into an Inclofure, 
and pradtice therein, by laying out one Parcel of Ground after , 
another, till he is perfed in the fame. 

Before I conclude this Chapter, I fhall introduce a few more 
Examples that perhaps maybe as fervicrable to my Reader as 
any of the farmer, which may be peffvmed without reducing 
the Ivcngth or Breadth of any Quantity of Land (taken in 
Chains) into Poles, ^c. 

And firft. Having ufed the four* pole Chain {and mneolfi) ia 
.. this Treatife all a.ong, I fliall, in this Place, Aiew ^ou how to 
turn any Number of Chains^ into Acre^^ Roodl jU)d Perchft) 
and the contrary. 
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Note ift^ That 10 Chains long, and i broad, that is^ lO 
Jquare Chains^ make one (quare Acre ; therefore, if an]r Number 
of fquare Chains be given to be turned into Acres, divide them 
by IQ, and the Quotient will be the Number of Acres contamed 
in To many Chains: But this Divifion is abbreviated by cutting or 
pointing oflF the laft Figure \ for Inftance, xi 4740 fquare Chains 
were given to be turned into Acres, by cutting off the laft Fi* 
gure, thus, 474)0, there remains 474^10 the Left hand) being (b 
many Acres, which is equally the fame as if you had divided 4740, 
by 10. But if Chains «nd Links were given to be reduced to 
Acres, iR^oods, and Perches, then cut or^oint off three Figures^ 
V12;. tw^> for the Links, and one for the Chains \ what remains 
io the Left-hand will be Acres; and to know the Value of the 
xlecimal Figures, cut or pointed off, proceed as in the following 

ExampU* 

In 1967 fquare Chains, and 78 fquare Links, how many 
Acres, Roods, and Perches ? 

Acres — 196I778 

4 



Roods — • 3I112 

40 



Perches — 4.480 
Anfwer, 196 Acres, 3 Roods, 4 Perches, and nearly a Half* 

On the contrary, if to any Number of Acres given, you add 
a Cypher, they will become fquare Chains, the fame as if you 
had multiplied the Acres by 10, (iince 10 Square Chains are one 
Acre : i And if you would turn fquare Chains int^ fquare , Links, 
add four Cyphers to the Right-hand thereof, thus, i fquare 
Chain will be lOOOO fquare Links, fo will 76 fquare Chains, be 
760000 fquare Lmks* the fame as if you had multipled 76 by 
lOOOO, the ^fumber of fquare Links contained in i fquare Chain* 
So that in caftiog up the Content of a Piece of Land whofe 

A a' 2 Dimenfiouf 
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DinfYenfioni were taken by a four-pole Chain (in laying 9ut^ $r 
dividing' Land) if you mulripty Chains and Links^ by Chains 
aiid Li/>k . the PrixfuA will be fquarc Links ; for feeing that 
I Chain 24 Links may be thus rxprefled, 1.24 Chains ; and by 
leaving out the decimal Point, it will be thus expreflfed, 124, 
that is, 124 Links; therefore Links multiplied by Links, pro«» 
cluice Square Lii)ks ^ fo that }0u muft cut or point off five Fi- 
jgures from the Piodud, to find the Acres ; which is the fame 
as if you divided the Produdl by loooo (the Ni^mber cf fquare 
Links contained in 1 fquare Acre ;) then, by Reduction, find 
the Value of the bccimais fo pointed off, and it is done. 

Exampli^ 

Admit a re£l-angular Field (commonly called a long Square} 
to be 7 C bains, 38 Links long, and 3. 73 Chains broad» I de- 
mand the Contpnt in Acresy Roods and Perchei. 

Sii ibi JVorh 




3.01096 
40< 



0.43840 
AnTwer, 2 Acres, 3 Roods, and nearly half a Perch. 

Thus the Learner may lay but, or divide Land equally the 
' hmt as if he bad reduced his Chains to Poles, according to 
the Diredions in the firft Part of this Chapter. 
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N9U^ From the two foregoing Examples may be deduced the 
following Propofitions concerning the Tranfmotation of fuperfi* 
cial Figures, to wit, to change Land from one Form to another % 
as alfo their Divifion, or Separation into any Number of propor* 
tional Parts required, which ought to be underftood by every 
one that defireth to attain a competent Proficiency in the Art and 
Pradice of Surveying ; but as thofe Propofitions tend more to 
amufe and divert the Learner, than to advisee his Knowledgge 
in the pra£tical Part of Meafuremcnt, I '{hall not only omit a 
geometrical Demonftratioo thereof, but likewife be as brief as 
poffible in every Aiticle that doth not immediately relate to Field 
Pradice ; and therefore beg Leave to refer my curious Readen ' 
to the Worb of thofe i^uthors who have more eopioufly treated 
thereon. 

PROP. I. 

A certain (^antitv of Acres being given to know the Side of 
the fquare diat 2hall be equal thereto. 



RULE. 

To perform this Propofition, annex 5 Cyphers to the* Right- 
hand of the Acres propofed or given, which will turn them int^ 
fquare Link, the fqu4ire Root whereof, will be the propofed 
Square to be protra£ted or' Uid down, according to the Direc* 
tions given in Probtem I, Chap. II, which fee. 



^ Example L 

Let it be required to find the Side dP a Skjuare thi^flMlt be 
equal in Area to i Acre of Land. 



&a 
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Sii thi Work. 

) 1.00000.(316 Anrwer, 3 Chains, 16 Linb, 

9 • • • • and nearly z Quarter of a 

Link. 

61} 100 

616^3900 
3756 



14400 



But if the Side of a Square be required that fhall be equal 
in Area to any Quaitity < f Acres, Roods and Perches, add 
the Number of fquare Links that are contained in the odd 
Roods and Perches, to the fquare L*nks found in the given 
Quantity of Acres ; and the fquare Root of that Sum, wi]i be 
the Side fouglit. 

PROP. n. 

I 

How to lay out any given Quantity of Acres, &c. in a Paral- 
lelogram, or Re£t«aAgle, whereof one Side is longer than the 
#ther. 

RULE. 

Divide the fquare Links that are contained in the Acres, &c. 

by the given Side, and the Quotient will be the Side fought or 
required. 

A*Re£l-angIe is required, that (hall contain jufthalfan Ad«, 
fuppofing th« Breadth to be 6 Poles, I demand the Length 
thereof. 

Note^ As this Example does not confift of Chains, I iball 
vMk it two feveral Ways, vi%* firft by Poles, and after by 
Chains^ or fquare Links. 
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Sii the PTffri both fFays, 

Firft by Poles. 

Breadth 6)80 fquare Poles in half an Acre, 
6 

4) 

20 '3*333 the Length, 
ig „ 

3»333 Anfwcr. 
20 
18 

20 
18 

20> &C. 

Secondly^ by Chains. 

As 1 0000 fq^uare Links^ are i Acre^ 5000 fquare Links tnuft 
be half an Acre: therefore 5000 divided by the Breadth (r 50^ 
the Link in I7 Chain, or 6 Poles) quotes the Length, thus: 

r 

'•50)50000(333, &C. fquare Link?, equal !• 

450 •• 3 Chains, 33Link^ 

■ as before^ 

500 

450 



500 
450 



50 

How any Piece of Land in the Farm of a Re% angle, may 
be (o laid out, that ic ihJl be 4, 5, 6, 7, or 8 Times, ice* 
longer than ic iB broad« 

RULE. 
Firft let the given Qumrity of ^cre«, &c. be turned into 
H^^ ^inks vaa before; ymkh Sum divided by the Number 

giveA 
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^ren for the Proportipn between the Length and Breadth, at 
4, 5» 6, 7, &c. then the fquare Root of the Quotient, will be 
die ihorteft Side of fuch a Red-angle in Links, which being 
oiukiplied by that Number you made jour Divifor, the Produd 
is the longeft Side. 

Exampli* 

Let it be required to lay out 4 Acres in a Field, fo that its 
Lengtk aiay be 7 Tvoea as long as broad. 

7)400000. 

• . • Links. 
) 57142.85 (239 the Ihorteft Side. 

4 :•• 7 

43} 171 1673 the loo^ Side. 

129 

460) 4241 



18 

As the laft three Examples are more for Amufement than any 
real Ufe in pradical Surveying, I thought it needleis to introduce 
Decimals in the Work, which ihould m ufed in PraAices if an 
Example •f the Kind (hould ever oflvr. 



CHAP. 



r 
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• • • 

Sbewittg bwu tp plan {Dimtn^ons taken by the ChaiQ 
only) att Manner' (jf regular and irregular Inch- 
Jures^ whether bounded by curved or circular 
Hedges^ &c, and aljo to map the fame if required. 

YP U muft take up y wr DiineAfion$9 as hath been already 
taught in the foreeoing Chapters; caft up the Conteht» as 
before ijireSed, by ther^n ; and though you have your Dimen« 
fions planned, you muil fiot, (ia Thoufands have done hereto* 
fore) caft up from the Plan, it being impoffible to tell the Lihkj 
under ten, upon any Scale exa£lly \ and of Confequence your 
Work would be fubjed tp Error, which your Pen is no Way$ 
liable to when yoiir Dimepiion^ are accurately taken, and thV 
Productions of your Pcii in working the fame ptoved as you pro^ 
ceed i you then may, with th^ g^eateft Certainty, rely on your 
Return of the fame. 

Now, when your Dlm^nfions arp taken and cafl up, the nexc * 
Thing to be <^one is to ^y down the %ne up9n l^aper, for whtch 
Furpofe the Scale is very neceiTary. There are teveral different 
Sorts of Scales (widi regard to Size,) wu Scales of equal Parts, . 
containing i« a, 3, 4.; or 10, 20, 30, and 40 Ctuuns to an 
Ifldb; and t^e are decimally reduced to any other Sixe^ ac- 
as the Meafurer hath Uccailoo to ufe them* 



Of S^cbs^ ami Line$ tbfr^pn. 

There arc tnzpy lanes ypon a Scale befides the Line of equal 
BptSy^moidiyy Mnes of Proportion s as theLineof Nu(nber» Line 

BU ^ 
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of Sines, Tangents, Secants, fcfr. Alfo, for Projeftion, the 
Line of .Gbar<U .(uftd- ir ^mjtipjg; v^^ mcafuring of Ajiglc?^X 
Line of Tangents, an^ Scmi-firt^ents, Rum-lines, &c. Thcfe 
latter we Ihall have no Occafion for in this firft Part. 

. Exclufive -of-tjie abovcrmcntipncd Scales, ih^re are others 
whofe Lincf-afe-differentiy divided; nansely, the Inch divided 
into IX, 12, 1 6, &c. equal Parts, I don't look upon fuch Scales 
to be (b pf^rticularly adapted to the Chain as the firft mentioned 
Scale, notvirithftndkig a PeA>ii'taay plan by, or from any 
SeatediyidedinyiT^pal (vulgicXraaiipnal) P^rfi, Butthote which 
I would recommend^ arc. the. bich^ half Inch, &c. decimally di- 
vidcdj as the wiicft and nioft ready for a Learner. 

DireSions to ufe them. 

Scales of equal Parts, are for hieafurin^ or la^^ing dowi| 
Lines^ ^d arerdilFerently made and divided, if the* i, 2, &eu 
be accounted no rnore, tne Sub-divifions at the End and Top 
are I declm^tly divided into Tens, andHMndreds. 



'But *f ^^ ^'^ reckoned ib, the 2, 20, &c. whether upon the 
Incli,' half InchV ot quarter Inch, the Sub-divifions arc Chains^' 
and tenth of a Chains that is, 10 Links: And when you call 
the 1 or 2, &c; ioo or 2CX>, &c. the Sub-divifiotis at the Top 
repreferit ten Chains each'; and. thofe at the.Knd i Chain; for 
Inftance; if it were required to take 370 Chains off the Scale, 
fet I Foot of the Dividers in 3, (whether Fnch, half, or quarter 
Inch, it is not material, fo that it be the Scale you propofe to 
plotby^) and the other Foot in the feventh fmali Divifion at 
Top, 2(nd that £x ent will contain '370, which is th^ fj^me Dis- 
tance that repreients either 3 Chains, 70 Links, or 37 Chains : 
But here every large Divifion. wher^thc Numbers i; 2, 3, &c. 
afephiced, are .accounted xbo, viz i is 100, 2 i$ 200, &c. 
and then every fmall Divifion at T6p is 10, and each one at rhe^ 
End, reprefents i Chain only; and in this Cafe, if there beany 
odd Links, you muft compute. them bejwee^ the Sub-divifions, 
as fuppofe you muii fet off '9i Chains, 38 LiMs, fet i Foot in 
8. and .extend thp other to the firft fmall Divifion at Top, as 
if^ you were to fet off 81. and that reprefents 81.06, oi" 81 Chains j^ 
tjicn-fbift • both- Legs of the Dividers a]nioff 4 Divifioni allfbi^- 
'^ En*, 



/ 



r 
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End, that is, between 3 and 4; the 3 rcprcfents 30 Links, aiid 
the 4, 40 Links ; fo that you muft compute, as near as you can, the 

8 odd Link3 between the (aid third and 4th Divifion | and from 

9 to chat Place, is the Extent 81.38 required. 

There are other Scales equally divided to meafuie and plot by, 
as the diagonal Scales* Gunter*% Scale, &c. which are partly the 
Yame with the common pjkin Scale, in regard to a Scale of equal 

The.coounon plain Scale is made 6, 9 or X2 Inches loiig, but 
Guntsr'% Scale i^ two Feet : The plain Scale has the Diagonal, 
the Line of Chords, Rumbs, Sinc|, Tangents, and Semi-tangents, 
fkc. on one Side (which are all Scales unequally divided ) Gun^ 
fir's Scale hath sdl the above-mentioned Lines or Scales on one 
Side, that the plain Scale has upon both ; and on the other Side 
of it, there are Lines ^f Proportion, namely. Lines of NMmbers^ 
Sines, Tangents, &c. 

Firfi of the Lane of Chords. 

The Line of Chords (marked Cho.) is a Line of unequal Parts, 
numbered 10, 20, 3®, &c. to 90, the Divifions thereof grow 
lefs as the Numbers increafe* There is commonly a Brafs Point 
at the Beginning, and alfo one at 60 5 the Chord of 60 being 
equal to the Radius, or Semi- diameter of a Circle,, that Extenjt 
called the Chord of ,60, is always taken to make or meafurc An- 
gles with, and is applied to no other Purpofe. — How this Line is 
made ufe of fhall be ihewed in a proper Place. 



< / 



Of the Line ef Numbers, 

The Line of Numbers is alfo cne of thofe Lines upon Gun- 
if r's Scale, commonly called Gtr^/^r'sZm^; and upon the Scale 
i^ difKiTj^iflied by the Name of Line of Numbers^ marked Num. 
or Numb : It js. numbered from the Left hand, with i, 2^ 3, 
&c.to 10 to the middle of the Scale; and from thence to the 
RigbC-haiid, with 2, 3, 4, fcc. to 10 again ; the Diviiions are 
unequal, deoeafing from the Left to the Right, as the Numbers 

Bb 2 increafes 
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Increafe ; both Parts from the Middle are alike divided, that if, 
the Space from 2 to 3 on the Left-hand Half, is equal to the 
Diftance between 2 and 3 on the Right-hand Part or Half, and 
keeps the fame Order exadtly with regard to Space, that is, tfe 
Dit^ance between i and 2 on the Left-hand, is equal to the 
Space between i and 2 on the' Right-hand ; but the Space be- 
tween 1 arid 2 on cither Part, is not equal to the Diftance be- 
tween 2 and 3, or 4 and 5, upon the fame, but larger: But the 
Space between i and 2, is equal to the Space between 2 and 4, 
or, between 5 and 1O3 &c. beeaufe i be^u^ the fame Proportion 
to 2, ais 2 does to 4, or 5 to 10, &c. and every two Numbcra 
that bear the fame nroportion between themfelves, are equally 
dtffanced upon this Line. H«nce the Proportion of any two 
Numbers being given, the Proportion of a fourth to a Third, 
may be obtained by a Patr of Dividers. 

So that the greater the Number, the clofer tbe^ are placed upon 
any Line on the Scale, beeaufe every Number included between 
any two Numbers, (though ever fo large) are exprefied between 
them on the Line, as well as all Numbers included between 
any two fmaller, in the fame Proportion; as for Inftance, 24 
bears the fame Proportion to 6, as 8 does to 2 ; therefore all 
Numbers between 24 and 6, are contained in the fame Space 
upon the Line, as the Numbers that are between 8 and 2. 

The Figures on the Line of Numbers may be read as the Scale 
of equal Parts, namely, the i may reprefent on the Left- 
band I, JO, 10O9 &c. and the fecond Part is\ always 10 
Times the Value of the firft: Thus, if 2 be called 2 on the 
LeA-hand, the 2 on the Rightrhand is 20, 3 is 30, 4 is 40, and 
io at the End of the Line is 10O9 &c. 

The Numbers between i and 10, arid io and 100, are fup- 
plied by Sub'dtvifions; as the next Jai:^ Si\b-divlfion towards 
the Right-hand of the i in the AJiddle is li, the fecond* 12 
(where a fmall Brafe Point is'fixt for Tifobet M^ore, !&c.) and 
the fifth, which fprDiffinaion is longer than tHc reft, 1515, and 
fp oh to 16, 17, &c. and then tKe 2 .1? :{p, and^ocQunt.on 2i> 
22, 23: Upon the larger Dlviiipns^ tietwren 7f> mijp^ iii$ 
wijl be 30, the 4 40, ccq. 

Ani 



And if your lumbers iuti higlier, the Siib-dii^Ons incrcafe 
in a ten-fold Proportion accordingly. 

This Line is only intended for ProporfSbns; all Nambei^ 
equally diftant upon the Line, bear the fame ProporCion to each 
o^er^ )ipon Which is groimdkrd the ReaTok 'W/hy Mtihi(Aieaeibnt 
Divifion^ and the Rule of Tblr^ &c. can be performed upon 
the Scale, or Line of Numbers, by a Pair of Dividen^ as effec- 
tiidfy as with or bj the Pen : Mr. Guntir is fuppofed to be |I|e 

Inventor of this uleful Line, ftom whom it tad^ its Name» 

. » • ■ 

% 

Of 4ti Line of SiHa. 

. The Line of Sines upon tbeScale iscommonly chaitod Sin. '* 
S ; and is numbered ffcun the Left lo the Ri^t-harfd, uridi 
I9 2, 3r 4» ^^ ^P <^ 9P Degrees, where these ir a Bra6 Geaiert 
thefe Divifions are likewife Unequal, and are •progefied finMfi li 
quarter of ,a .Circle divided into .90 equal Parts : The Perpendi- 
culars let fall from the equal Divifions of the Quadrant ^t» Me 
Side of it, and parallel to the other, are artificial Sines to Aat 
Radius. Diredions to ufe this Line fhall be given in a proper 
Place. 

Of thi Lint 0f TargiPits. 

The Line of Targents upon the Scale, is numbered from x 
on the Left-hand, to 45 on the Right-hand (becaufe fhe Tangent 
45 Degrees is Radius,) where there is a Brafs Centre, and 
mtrioed Tavi it is alfohumbered baek again with 50, 60, 799 
&c.^d equally decreafeth astKe Numbers ^o, 90, 4bf incieaMi 
towards the Centre, that, is, the 40 and 50 are fe|M(iHited bjr 
one Line ; 60 and 30, and 70 and 20, being equally difhnt fiom 
the GiAtt br Tangent 45 Dt^rees. 



There areaUb miny Mber Lines vpon •Gtfrif^rS^aslt^ as Se* 
cants* Rumbs, equal ' Parts, 'meridioifal Linte, ^&c« irilidi ^ 
would dcferibehere^ but as^wefliaUhffM'noOedaioii'fap^ftdi 
intMs Treatifey it WwoAf&toitf any ihi^jf<if Aiaw 

• ♦• - ■ 

Thui 
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Thus b^yk^g'flirp.lf iped the Scale, it follows next to apply it to 
^Jfe, and beins provided with a. Pair of Divideiv whole Legii 
are of equal Length, and the Points very fine^ obferve the 
P4ffJ^iQ^ following. 

• 
#r Dj/ffmi mia/uTiJ h thu Chmn^ i^w U lay do^im the 

fimuufmPaptr. 

S^^g thtt viiigar fronton al Scalet, viz. thofe that cootaiii 
1X9 1^9 or 16, jEii^a) Divifiona in an Inch, are not fo conve- 
nient as the diagonal Scale, which is more particularly adapted 
to Chains and Links, and may be increafed or decreafed taal- 
moft any Proportion whatfoecer, in laying down or protrading 
Lines UpoR Paper ; and as the i upon the Inch, half Inch, or 
«iiaii«r Inch £cale, may reprefent r, 10, 100, &c. fo alfo your 
A^lwia 'Xiiie may be incKafed or decreafed, by halving^, doulv 
Jiflgt itripling, or 4|uadrupling, &c. to he taken olFany of the 
#bQii!e Scidcs, in order to anfwer the intended Limits or Size of 
ite Plm. One Inftance or two will be fuficient to illuftrate 
lii^nime. 

Example I. 

Lfet us then fuppofe the Line D E to reprefrnt a Field Sidc^ 
which being chained, is found to contain 32 Chains, 25 Links. 

^ D ' — — E 

# . . •■ 

Kow to lay this down from she Inch, halflndi, or quartet 
btdi Soaie, jp th^t flie fa&ie may be 4aid down upon Paper almoil 
to any $is&e» may be,perfoi*med as follows: 
." . ' » , ' 

Firftf Wirii the Dividers and Scale, ^draw .a jtgfat lAne at 
CleaAire; then fix one Foot of your Dividers at the Figure 3^ in 
Ite Scale Aat heft Aiils your iotendied Sizo$ but if the Inch 
Scairibc too ffi}aU» youmay double or triple, Uc, your Chains 
9oAiiitk$ m eKh I^neydu lay dowat, and take the £une off the 
IncbtSciic s. W if *^e quarter lodi .Scale .be too larse, inftead 
of multiplying, youmuft divide by 2^ or 3^ &c« and fo of any 

other 
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other Scale. But to poceed ; fuppofe the above is required to be 
laid domi from the ti^tf Inch Scal^, and 1^ th^ ^ r^fprefent \q^fi^ 2 
209 i^c diea fixfai§ dm; Foot of tbe Divide^ a(. the Potii|t ^ 
for 30 Chains, extend the other Foot ik> two qi th$ Q^ ^i^. 
vifions at the Top (which reprefent the two odd Chains j) 
and fox t^e 15 Lioktt fbifi 4owa tWP^PHtifiavift.aG^AiHtUE; 
which are marked at tin? £i¥l. with ^> 4, 4l 9* theniyouwUL 
have the whole Extent of 32 Chains, 25 Lbks, to wit$ the 
Space from 3 of the large I>iviiiOBS, on the half Inch Scale, 
unto 2 bf the {mailer ; comprdiending alfo, by (hifting in a right 
Line, for 2^$ Links, two anda h^ of ti^ p;^4ieI^J^Qes, firoip^die 
Left-hand tif^ the ^igbtj at the J^d, vlwcby j^^u l^ave th^lji^jv 
tent fou^htf u 

Secondly, With the laid Extent in yoor IHviders, place one^ 
Foot at the Point A, and with the' other crofs the faid Line iii 
the Point £ ; then, with a drawing or writing Pen, blacken 
the Space between A and E, and ypu have the l^edge £> E^ r(- 
prefented by the Line A £, equsd to 32 ph^in?, 25^ Ljnl^, as , 
above. •..:■.:: : ;/ '. • 



Thirdly, If you would have the fa<ne Line ftorter, or lower,, 
proceed as above dire£ied, by ufing diiFerent Scales, or doubling 
the Chains, &c. as you fee Occanpn* Hence, each Line will 
be 32.25 Chains, and be in Proportion one to another, as the 
Scales from whence they were taken. And in this M^fjner rr\%y^ 
any Number of Chains, aj^ Links bp. taken frcym fun^y S<^Qf , 
as the Cafe requires. I might, in thi9 Pl4ce, give, bmfz nM^re 
Examples, but I think it needlefs, as there is no other Variety m 
taking any Number off the Scale, than what appears above. But 
be careful to remember, that whatever Scale you begin wich 
in plai\ning, pr laying down Lines, yoi^ muft ipake Ufe of (he 
fame until you have^ finiflied your Work ; and not lay do^wn on^ 
Line by one Scal^,' and sinothef by another Scale. Aitd if' you 
would have a large Plan reduced to a fmaU Compafs, then ufe a 
fmaller Scale : B^t 0n the contrary, if you meantoexpreft every fmall 
Particular in Vo^r ^lani| tBen you had better ufe a large Scale» 
as one Chain, tt four Poles to an TncIT; otEerwiie larger by tak* 
idg two Poles, or half a Chain to an Inch, &c. 

Whoever 
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Whoever defires to become a-nanner of Land, fttay cafily ar- 
mt at Peffe&km therein by pia£lifing atboidtng to the fore* 
gqii^ DireAions. 



A fi^t Line buliig pYtn^ to find how many Chuns aikd Liiri» 
are containid theroin, according to a Stale affigncd. 

« 

iSuppofe Ap foregoing Line D £ was givcnt ahd it were re- 
quired to find how many Chains and LiAks were therein con- 
tauned according to a Sciic of 80 Poles to an Inch, that is, 20 
Chains r^refentin^aQ Inch, takcf^ off. ^ |^|f Inch Scale. 

RULE., 

T^I^e in your Dividers theldcngth of the Line D^, ai^d^pply 
it to the half Inch Scale, you'U find that Extent to reach from 3, 
(or 30,) ctf the great Divifions to 2 Chains, 2C Links, of the 
lefier ones, as before taught; cbfrefoce the [jine D£ con- 
tains 32 Chains, 25 Links ; which is the Reverfe of the fore- 
ggiog example, feeing they interdiai^ably prQviB^each other. 

PROS. I, 

Tiachetb to fr&traSl of plan up$n Paper % a FieU in Fvrm of a 
liWMtrical Squart. Vrbat agnnutriiMl Sfxare iV, bath ban ex» 
flaimd in thf Difiiitiins, 

t 

» 

Exampkm 

It is required to plan the following Dlmenfions (brifugftt fr9nk 
Pfgi lOM from a S94c pf 40 Poles to ^ Jncht 

Djlnienfioni. C* hf 
^ — ^ 16.8> 

Pita- 
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I) 



» rf I mm 



■ ' ■ <*■ 



A^— 



ii^Mfa 






B 



pROtlACTION. 

Firft, Take up in fcm Dividers, thefirft Perpendiciilary vhu 
16 Chains, 82 Linki, from an Inch, or any other Sode, and 
Uj it fiom A to B, according to the Diredion^ given in the firft 
£xample of this Chapter^ 

Secondly, at the Point B, eteSt the Perpendicular B C, and 
proceed herein as you Were taught in Prohlim Vll. of praAtcal 
Geometry^ (a Repetition thereof in this Place is needlds) and the 
Square will be compleated. Su thi tigun A B C D. 

p RO B. n. 

TifUt a Piildin Firm rf a Mi^'Mgh, sr bnig Sfumri. 

JaXMIpii^ 

Let it be reciuired to plan the anne]ied DimenCbns from a Scale 
of 10 Chains,' 6r 40 Poles to an Inch. 

Brought from Page 107. 



21.78- 



mmmmti 



-9-54 
-9'54 



Ce 



Cli% 
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Firfty then» dnw a Line parallel to your Bread with the Di- 
vidersy upon which lay down 21 Chains, 78 Links, taken frooi 
the Inch Scale ; and then, upon the extreme Points thereof, at 
A and B, ered the Perpendiculars as you were taught ^radical 
Geometry, and lay thereon 9.54, taken from the Tame Scale, 
from A to C, and from B to D ; draw a Line between D and C, 
and you will thereby dtfcover the exa£t Form of the Fie^d thaf 
contains fom Dimeimons wherein they were taken. 



M 



O 



"•—»*■ 



T^ 
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ji 



T$ pUn 4^ Fiild having two of its Sides partsUil^ dni a tbiri 

fitpendicular thtrgto. 

Exampli. 

Let the annexed Dimenfions* be planned, taken f^oma Scale 
ef 4cr Poles, or xo Chainiid an inch. 



Brought from Page 117. 



C.L. 

o 



^mmm 



22.50 



C.L. 

.7.0 



j» • 



T« 
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To perform this, firft lay down the bife Line L M, equal to 
ga Chaif^p, 50 Unki, taken frpifi the Inch Scale» an4 at the End 
thereof, at M, ere£t a Perpendicular, upon which lay down youf 
firft Number, waf. 7.0, from M to O. 

Secondly, ere£t a Perpendicular at L, and lay thereon 15.Q 
Chains, from Lto N. 

LaftJy, Draw a Line from O to N, and you will thereby pro* 
cure the true Form of your Field. 

P it O S. IV. 

To protraSI a plam Triangle. 

Exampli. 

It it required to pl^ the annexed Dimenfions from a Scale of 
40 Poles to an Inch. 

Taken from Page 109. 

^ ' I.I — -00 
9.24 — i— 21.3^ 



3J.60 



i«^ 



OQl 
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To plan the foregoing Dimenfions. 

Firft, Draw a bafe Line A B» at Pleafure ; then* from jow 
Scale of equal Parts, take 9 Chains, 24 Links, and lay if 
dowh from A to n ; and thereat ere^ the Perpendicular n C, 
upon which lay 21 ChaiiUy 36 Links (taken from the fame Scale] 
from n to .C. , 

Secondly, take 33 Chains, 60 Links, in your Dividers, an4 
lay it down from A to B* 

. Laftly, Let there be drawn two Lines from A and B, to the 
Point C, by which you have compleatcd the Form of t|ic Tri^^n- 
{1e fought, according to the above Pimenfioiis. 

Note^ If your Dimenfions ha^l been different to the abqve, ta 
wit, the Perpendicular at either End of the Bafe A B, you ha¥C 
Dire£tiona in praAical Geometry to prptradl the fame. 

PROB. V. 

To pr§tra£i a Trapezium from ihi Dinunfiom in Page i i6t 

Epfompk* 



M— ■«— ^ MTw \» 



o 



J4» ■ — 445 Left-hand Perpendicular. 

15,35 =• 12.10 Right-hand ditto. 

The 
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The Difficulty of planning the fongoing Dimenfions, va-p 
nifties when you confujer them as two diftind Triangles^ hav<r 
injg one pooimpo Bafe^ cpniimQnly (railed the jpiagmfl. 



\ 




Prot&actioh. 

Firft^ At Pleafure draw the diagonal Line A C, and, by 
Problem IV, make the Triangle D A C ; thus take from your 
Scale of equal Parrs 14 Chains, and fet it off from A towards C, 
^nd there ertSt a Perpendicular ta the Left-hand, upon which 
]ay down 4 Chains, 45 Links, the firft Perpendicular found or 
met with in the field. 

Secondly, From the fame Scale take 1$ Chains, 3s Links, in 
your DiTiderst and lay italfofirom A towards C, at which Place ' 
prcd a. Perpendicular alfo, and hj thereon X2 Chains, 10 Links^ 
your fecond Perpendicular. . An4f 

Laftly, Join the Points A» B^ C» and D, togetheri and it 
is dqne. 



fROM. 



• 
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P RO B. VI. 

Let it be nquind to plan the fallowing Dimenfions taken from. 

Page 156. 

Dimenfions. ^ 

' 2,0 "-^ ^2, 1 a 

4,40 — ^3>oo 

6,50 2,30 

y,yo I 2) 10 

g^o — ■ 2,40 

ii»46 , ■■ ' ^ — 3,20 

13*10 -3,25 

IS»20-^ 3,0 

§0,26 — ' ■' 2,0 

J2,0 ; 2,60 

24,0 ' ^ . ' 2,80 

t6|0 2,80 

26,80 ■ - " • 2,50 

a8»6o > — ' 1,20 ^ 

Construction. 

Firft, At Pleafiirc draw the Line AB, and/fr<iin any Scale of 
equal Parts, take 60 Links (as before dire&ed) and lay it down 
fiom A, towards B. 

Secondly, From the fame Scale take 2 Chains, and alfo lay 
them down from A towards B, and thereat lay down 1.80 Links 
at Right-angles, above the Line A B, and at the fame Place lay 
down 2 Chains, 10 Links, likewife. 

Thirdly^ Take 4.40 Chains from the fame Scale, and lay them 
down from A, as before, and lay thereon 2.50 at right Angles 
to A B. 

Fourthly, Take in your Dividers 6 Chains, 40 Links, and 
lay it down. from A towards B, upon which fet off 1.30 at 
Kkht-anglcs as before. Thus proceed in planning the afore-> 
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^id Off-fet, untH you have ^ laid down the whole Bafe A B 
— 28 60, at which Place there is a Perpendicular o^ i ChaiiH 

20 Links. 

Laftly, With a bUck Lead Pencil (majje veiy finall or fine) 
draw a curved Line through thofe Points in 'the (everal Perpen- 
diculars, which fou may afterwards either blacken with a draw- 
ing Pen, by a Angle Line, otherwife m^ -^ fiiye iHedge that 
fhall reprefent the fame, ^ it is done. 

N0U9 The curved Hedges in each Field that you^lan, muft 
in like Manner belaid down, •and the Boundaries thereof fiitt 
drawn with a lead Pencil, which may be rubbed owtwith a little 
white Bread, after you have drawn the fame withlink, or made 
a Hedge, bnt fee the Bread be not too new. 

NtU alfo^ If you would have your^Field placfidin a true Situ- 
ation with regard to the cardinal Points, vbfewe the Diredions 
for planning in Part* the fecond, and proceed^«ccordingly. 

PRO B.Vll. 

Let it be required to plan the irregular Field A C B D, Exam" 
pli III, Chap VI!, from the Dimenfions as they are there, to 
which I refer my Reader. 

Firft» Draw the Line A B at Pleafure, then, from a Scale of 
40 Poles to an Inch, to wit, the Inch Scale, take 27 Chains in 
your Dividers (being equal to two Inches and feven Tenths of 
an Inch,) and lay it from A to B. 

Secondly, From the fame Scale take 5.60 Chains in your Di- 
viders, and lay it from A to e, at the Point e ered a rerpendt* 
cular towards the Right-hand (it being th^ firft you took in mea- 
furing the TVapezium) and lay thereon ii Chains. Alfo take 
17 Chains in your Dividers, and lay it from A to f, at w .ich 
Point erdft a Perpendicular to.the Left-band* upon which lay off 
your fecond Perpendicular, to wit, 11, 20 Chains, then join the 
fevoral Potms AC, CB, BD, and DA, -by drawing the Lines 
'-AGf dB,! BC^ andDA^ with your Dividers^ upon which Lines 
plan refpedively the particular Off-fets^^as you moafure them in 
the (aid Field* Su the fglUvoing Figure. 

Firtf, 
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NORTH. 



WEST. 




EAS1% 



SOUTH. 

Firft, By the Directions given in the laft Problem^ ptin 
your fecond Weft Off-fet upon the Line AD, bectfufe the firft 
OflF'fet you took in the Field depends thereon. 

Secondly, From the Point E (the End of the firft Perpen- 
dicular in the fecond Weft Off-fet) draw the Line £ A with 
your Dividers, and thereon lay down yoar firft OfF-fet, as before 
direAed* 

Thirdly, At the Point D, begin to lay down your North Off-fet. 

Fourthly, Upon the Line B C, lay down your Eaft OfF-fct« 

Laftly, Upon the Line C A plain your SouA Off-fet | and ill 
jour Out-lines being drawn with a fine^pointed' Lead Pensil> 
fittwi you a true andexad ReprefentatioQ of the Field, 

CHAR 
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O JET A Jr ^ ^4 

Bbe'ietih b6w d Manor ^ Lbrd/bipy dr any ^antiff ijf 
Land (ctmfifling 6f any Numbtr of tnckfurfs con^ 
tiguMs to one another) may^ he accurately furwyei 
by the X^ifemiy; fo that the Dimenfiom thereof may 
hecafiup by f he Petty arid the Area of each Cbje 
be truh found; alfoi afterwards (if required) d 
correa Pkn delineated frm thofe Dimenfians^ where-^ 
by a Map decorated ^th pecutiar dnd ornamental 
Embeitifhments^ may be Obtained. See' Pkt»the 3d^ 
whkh k a Map of a fiftall Eftate faken from a 
Plan of the fame in Plate id. 

HAVING, in the preceding Chapter, A-eated orderly* as 
Well as briefiy, of all Manner of Fields, whofe Sides are 
liot only many, but alfo the F6n^e or Hedges both curved and 
circular i wherein I hav^fhewii how the fame may be accurately 
nieatured, caft u^ try (he Peh, and plaiined ; I ihall now otiferve^ 
and dirdS^^ kow an £f^ate» confifting of any Number of Field^g 
may be accttrately mtfafured; and^ frotai the' Dimehiioni fliereoff 
torrcdlyplaikied. 

dbfirvi ihi foBUvirii Diri^iMi 

ttxtti you may either mekfure each Field feparateiy, as already 
taught, smd plan tBe fame ; or otherWife, be|in[ at one Side of the 
Eftate^ it matt^i^ not which, and draw a Line quite aefofi the 
fiune s thien meafure each Field you come into as dii^eded in the 
fecond Example of this Chapter, by taking up your Dimenfions 
ttpori the Right and Left-hand. 

Secondly, tJntil you sire thoroughly Mafter of planning, it is 
^?ifcable not to meafure more than three or four Fields, 'till you 

Dd plan 
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plan your Dimenfions, otherwife your Forenoon Dimenfions 
may he planned in the Afternoon : However^ when you are be- 
CCMDC pretty tradable in the Fields, every other or third Day will 
be fufficient to plan your Dimenfions, or Fidd Notes. 



Thirdly, Having made Choice of a Scale to plan by, you 
tnuft proportion your Paper accordingly, to wit, if you defign 
your intended Plan to be fo large as not to be contained in one 
Sheet of connnon white Paper, it will dien be neceflkry to paftc 
t fufficient Number of Sheets together. 




Ejfdmptt 
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Exati^ I. 

Admit it weie reauired to plan the following Dimenfioni 
ftruu^t from Pages xo8, and 169. Suthtnixt prue£ng Figure, 

E.H. Off. S. 



1,0- 

1,20- 
2,30- 
6,40 
8,0 - 
10,30 
19,50 



6,0- 
10,60 

I3»40 



4.60 

7,80 
J3»o 
I4> 



Fidd M. 
N. Off. L. H. 

307» 



E. Off. L. H. 
127, 



Field Q. 
R. H. Off. W. 

4864 



*«MM 



— o 

1,20 
2,00 
2,00 
-,I0 

- »io 

2,00 
— O 



2736, 



1,50 

- 00 

- 00 



4»75 
19,50 



•VtP 



-3,00 

0,0a 



*•»« 



mtm 



S. Off. h. H. in FieM M. 
Field Qi 

3134 



• o 
-,40 

2«00 

-ii 00 



Dd a 



5,60 

7>90 
io;34 



-^ 2,0 

— 2,70 

— 2,4S 

— i>30 



The 
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20>I0 



6,80 
16,0 - 



•*^m 



GEOD^SIA Improvedt 

IXmcD^ofU of F'ield Q^continued. 



^49?* 



■■I 



■RH- 
-LH 



7»70 

7.80 
- 00 



FieM O. 
Jj. H. W. Off. 

394i 



— 1,30 

— 4»oo 

— 3.00 

— 1,20 

— ,ao 



o — 

1.7P 
7,20 

9,10 

10,50 



36H 



— • 

4»ao 

3.00 
-.op 



lligiit-hand Qff-fett £. 

109+i 



8,- 



8,0 



• i 



Field P. 

h. H. Qff. N. W. 

1447' 



4, to S. Corner Fd. Q,— r a,oo 



22,80 
24,0 



E. Qff, L. H. in Fd. Q-^Fd. P. 

107.^ 



4>o- 
7.0 



* 6,50 1 9,0 



4»40 »i>6o 



-1,2a 
— ,00 
-1,10 
.— 00 



^i«Bi 



R.H.OfF. S.E. 

I 125 • ■ ^ ' '^" " - '- ' L I ■ ■ . 10,00 



The 
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The Field wherein you firft began, it called the Field M, whif^ 

{ou muft lay down (from anj fuiuble Scale of equal Parti) upoa 
Wper» aa you took it up, vtz. 

J. Draw a Line with your Dividers of a fuiScieat t^Mffi^ 
then afitime a Point therein, as T ; from a Scale of equal nrta 
cake 19*50, and lay it ftom T to A, upon which lay down 
your Left-band Ofi^fet, as you were diieded in tht two tun^ 
{oing Ei^amples, Chapter I A. 

2. Having planned this Off-fet, begin with thofe Dimenfiona 
that are on (he Rigbt*hand Side of the Line T A, and Ihua 
proceed: 

to 

3. At T ere£l the Perpendicular C w, and lav .thtiMft f 
Chains for your firft Perpendicular to the Right-hand; lay down 
4 Chains upon the common Bafe T A, from T to o, and thereat 
iaydown, at R ight-angies, yourfecond Perpendicular, namdy^ 
8 Chains; alfo 17 Chains from T; lay off your third Pergea* 
dicular 13 Chains, which will point out the South-Eaft Cor* 
ner of this Field ; with your Pencil join T w and m togethery 
which Line will reprefent the Weft Hedge* 

4. Draw a Line from the Corner B, to the Corner A, as 
a bafe Line for your £aft Off-fet, and lay thereon 6 Chains, 
at which Place lay off" your Perpendicular 15 Chains, then with 
your Pencil join A d and B, for the Eaft Side of the Field. 

5. Draw a Line from B to m, and in like Manner lay tfiereon 
your South OfF-fet, as above direded, and, 

Laftly, with your Pencil draw a Line through m B, and the 
f xtreme Points of the feveral Perpendiculars raifed upon that 
l^ine, fo '(hall you have the South Side of the Field reprefented. 
The Form of the Field being thus plotted, you may eafily 
arace the Boundaries thereof with a drawi^ Pen and {nL 

The next you entered uraa Q^ PodPa MMdttWf wUdi 

plan, proceed thus : 

I. With 20.XO Chsuna in yMrDiiddaa^and fitting oseLiI^ i* 

m, defcribe an Arch^ and from your Scale take lo^so Chains alfo 



'^ 
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tttBtet (riH tfie ftlgM i^i Lth'tiini^ to the fubtending CtfrnCff 
or Angles in eichauidevi^ Inclofureyou meet with when chain<« 
ing or advlnetn^throueh the fame; but if you fhould happen td 
fee obftra^ed bf Fond, River^ Building, &r. in that Cafe, pro« 
CttA acedfding to the DiteOions given in Pa(ge 91. 

Secondly, At Pleifur^ yoii may fix iii ahy Part of the Bounds^ 
ftes, snd from thence ehain the above-mentioned Line quite 
ftCrofii tiitf Efttte (it matted not whether a meridian, parallel, of 
Compound Line;) which^ when you are chaining, or meafuring^ 
ttrefuUy obfetve ttf take the Dimenfions of each Indofiire thai€ 
yoa pw through, aCccnrdihg to the foregoing DircdionSi 

Thirdly, I^iviiyg flnilhed thi» maih or diief Line^ and the 
Dimenfidns. of each Field, Call up the fame fas hereafter di^ 
rcAod^ the whole Proceedings being founded upon Problem V^^ 
Cbsp. IV, foregoing 1 and afterwards with Scale and Dividers 
jdan the Field Not«s» which dbne^ repair to that Part of the 
£ftai# vmfieafiired ("whether on the Right or Left-hand of your 
Main-line^ snd meafure it alfo^ either By another Main-line^ or 
Oiberwifey m appears moft convenient 1 cail up and plan thoft 
DiiliMifimt with the former ; and in like Manner proceed until 
the Dimtnfions of the Whole be compleated. But in meafuring 
tny Line (perpendicular to your Main-line) which excludes a 
Ptet of the Field wherein the fame is taken, whether to the Right 
or Left- hand thereof, the fame muft be taken up as an Off-fet 
upon an Off-fet, (/a ArticU yb^ Pagt 96) and entered as ah^ady 
dUefied in its proper PlKce : This beine done, and you perceive 
any other Part or Parts of the Field which thofe Lines that art 
perptsdicular to the Matn^line cannot eouiprehend or include, id 
AacCafe tteafiM ttithxtm diftinAly,' at Off-fets upon OffLfiits^ 
ar otkerwH'e, ft)) ttertf h no Pa^t omitted or left out* 

Fourthly, It matters not whcthir you eaft up the Dimenfions 
before or a^ter they are planned, but ice that you leave not the 
Premifes ere the Plan is accurately iiniihed, / mum btftre j9M 
bavi n$tid and inftrted itfiry 1t%ing nwmrkable tberein^ otherwife 
the Map thereof (of Courfe) wlf) be as imperfeA as the Plant 
for from the Plan the Map is obtained^ 

* 

Fifthlj, 
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Fifthly, Return the Ground Plot ^only) of all EdificeSy Build** 
ings, &f . except you tiave Orders to fhtw the Elevation of fome 
beautiful Edifice, fuch as the Manor Houfe, Hally (fc. which 
ihould not appear in the identical Place where the (ame ftandSf 
but in fome vacant Corner or Place of the Map laid down from 
as large a Scale as that Vacancy will admit of ; for if ereded, 
or drawn upon the Foundation or Ground Plot, accordino; to its 
real Size, that is to fay, projeded from the fame Scale, the 
Beauty of the Edifice will be rendered thereby almoft inconfpi- 
cuous ; and if it be drawn or laid down (where its real Foundation 
is) from a larger Scale, the adjoining^Gardens, Folds, Clofes, Sec. 
will confequently be concealed or covered thereby, which ihduce 
me to recommend Vacancies to reprefcntthe Elevation of Build- 
ings in. 

Sixthly, Having heretofore given ampfe Diredions and Cau« 
tions to young Praditioners concerning the true Method of mea- 
furing and planning, I fhall now proceed to Example the 2d, 
wherein, inftead of unneceflary Repetitions, I fhall refer to fuch 
Pages as will fufficiently diredi the young Learner; butobferve, 
in the fucceedine Example, there are not only fingle Fields to be 
meafured, but Care muft be taken how they adjoin to the adja- 
cent Inclofures, fo that the fame may be accurately planned : 
However, the Surveyor hath this Advantage (when many con- 
joined Fields are to be furveyed ;} for having meafured any, or all 
the Sides of one Field, though extremely irregular, thofe Hedges 
that intercept the adjacent Inclofures, will appear when that 
Field which he has meafured is planned, fo that it will be need* 
lefs to meafure or ftraighten the fame over again. Ste Example V, 
Chap. VII, wherein there are Diredions to caft up all fuch. 
Dimenfions. 

Seventhly, If your Orders be to return a Map wherein the 
Contents muft not appear, which often happens, and efpecially 
when large Demefnes, Manors, &c« are to be furveyed i in that 
Cafe get a Reference Book with as many Leaves ^rein, as the 
Size of the Eftate (hall require, and place a different Letter, or 
Number in each Field that is reprefented in the Majp, which will 
refer the Name and Quantity thereof in the Reference Book, 
the fame Letters or Numbers being put therein $ and if the Ma- 
nor, !(€• cofifift of fevctal Tenements) the ihading in the Map 

Ee fhould 
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fliould difcover the fame at firft Sight ; and in Part the Tecond 
there are Dire^ons ibr that Purpofe. 

Eighthly, When Buildings, Gardens, Folds, Ponds, Wood, 
or whatever elfe that are inacceffible, do occur, or interpofe 
between any two Perpendiculars, the true Area of the fame may 
be thus obtained. From the Area of the Space that tbofe two 
Perpendiculars include, or comprehend, dedud the Area of the 
circumjacent OiF-fets that lie between the Main- line, thofe Per- 
pendiculars, and the Buildings, Gardens, Folds, (ffr. the Re- 
mainder will be the Area of the inacceffible Ground, Watery 
Vc. An Inftance of this Kind you'll meet with in the following 
Example, vi%. Between the Perpendiculars 15 Chains, 12 
Links, in Dairy Field; and 20 Chains, 75 Links in PleaTure 
Ground, the Buildines, Garden, Orchard, and Fold, are in- 
eluded therein ; and alfo two fmall Triangles, 1. e. one in Dairy 
Field» between the Perpendicular and the Orchard Hedge \ and 
the other in Pleafure Ground, between the Wall, and the firft 
Perpendicular therein. 

Ninthly^ When ever any two Perpendiculars are met with at 
the fame Place, one of which is occaiioned by a Road or Lane % 
in cafting up the Dimenfions, that which refpe£k the tiane^ 
muft not be noticed, as it is defignedly taken to plan the fame 
by ; but in calculating the Area of the Road, it is then con* 
fidered, if the fame hath not been before particularly and dif- 
i\n€t\y meafured. 

Laftly, In drawing or forming a Plan, let all' thofe Lines 
that denote Boundaries and Fence, be drawn with a black Lead 
Pencil ; and fee that all other Lines therein be drawn with 
one of the Points of your Dividers (guided by your Scale^) which 
laft mentioned Lines, I tetm or call by the Names of ob/cure, 
tcculty or dry Ltnes : And if a Miftake fnoud happen to be com* 
mitted in drawing the Plan, a little white Bread will take out the 
Fence or penciled Lines ; but if you find the Boundarkt cor* 
re^ty then draw or trace t)iem off with Pen 9nd Ink, 
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Mjtamplt n. 

Let j^. 4 plate 2, reprefent the ground Plot df an Eflate be 
longing to Jthn Ttd^ £fq; and it be lequired to meafure the fame 
with the Chain only, fo that the Dimenfions thereof maybe caft 
upby the Pen, and afterwards an accurate Plan delineated there- 
from, whereby a Map properly embellifhed, and the true Con- 
tent of each Field inferted therein, may be obtained. Sii tk» 
Map Piatt th 34' < 



Dimenfions of an Eflate in TarpoUy^ 'm the County of Chtfter 
belonging to /tfiftR 7m^ Efq; lit^ijuljy 1770. 

Remarks and Off-fets on ditto. 

N. E. Off. h. H. 

27. 



Sandy Field, L. H. Off. W. 



201^. 



3.70- 
S.72 



- 00 
■4.40 
o, 



5,72 -|- h Damfels 5,64 

457t 
9,40 to N£ ^Ox-pafl. 7,11 

10,84 4"b Ox-pafture — o, 
953i — 167^ = 786 



3*46 
6,0 " 

6,13 



. 00 
-,00 

.71 



-N. E. Off. on ditto, L. H. 
73i 



4.9?- 
5.64 



1.63 
• ,00 



:* 



10,84 



7>04 



a6 



11,00 + h Daily Field - 00 

30 
16,36 4* Pom io Fdd — *oi 

£« % 



E. Off. L. R in Damfels. 
SSi 



— 00 

1,7' 
,52 

,34 
■,i8 



1,03 

2,24 — ^ — 7 

3,82- 

5.93 
— N. E. Off. on ditto, Ox-pafl. 

63. 
o — — o 

7,04 ' ' - — «»»* 



Dimen< 



2lS 
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o- 



ao,id-{~ Wall Pica. 



20,10 + Road 
«3>8o 



Gd. ,40 

— 1,00 



23,80 4- Road to mark in South 
< Ox-paft* — — ^ 2,16 

24,0 -|- funk Fence — 

27,12 2>68 

30,04 Mam*line ended - 2,92 
30,04 to the Fur.Side Road 3,53 



S. £. Off. in Ox-paRure. 



2I9i 



,80 — 
2,21- 
6,00— 

7»54 7 
9»8o- 

10,84 ■ 

10,95 

II, CO 

ii>6o 
12,50 
13,00 
13,80 



—00 
•1,22 



— ,90 
-2,62 

— 2,10 
1,21 

-,42 

— ,00 

-^,50 

— ,72 
—,80 



An OfF. on ditto, R. H. 
26 . 



nai. 



2,92 



1,12 



An Off. on laft Perpendicular 
in Ox-pafture. 



6. 



So, 



-,96 



^andy 
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Sandy Field, R. H. Off. E. 
o 00 



.44- 



— 1,71 



1,00 to N. < Quiftil Fd. 3,52 

82i 

5,72 4- h Damfcls — 2,02 
10,84. 4- h Ox-pafturc — 00 

1 1,00 4- h Dairy Field — 6,40 

8,62 



13 T, T, inN. E. Sides of 
Damlels, O. 

3 A, Afh, in ditto* 

9 P» Poplar at the Water-fidc. 
72 o. Oak Trees in Ox-paft. 



N. Off. on ditto, R. H. 
252^ 



15,12 



635I— 85t +284: « sail: 

1 6,36 -t* h Po. Bu. Fold, &c. 00 

20, 10 4- Wall PleaAireGd. 00 
20,75 to S.W. < Garden 5,50 
24 -f- funk Fence. Here draw 

the Form of the Gate-, &c» 
25,23 S. < Pieafure Card. 4,61 

29,30—— — 4*22 

30,04 Main line ende^ — 00 



6,12 
6,40 



-Od 

■4*05 

-06 



26 T. T* o, eor d. in Dairj 
Field, with a Pood or Water 
in the Middle. 

N. Off. R. H. Pfeafiire Ground. 



28 



I 



— O 



5*50- 



-00 



W. Off. in Pieafure Ground, 
Left-hand. 



1,40 
2,20 

3»5o 
4,69 



mmtm^ 



o 

-. o 
— 6 



Htremtij If the Learner be unready In Field Praftice, fufer 
me to advifc and prevail on him not to make any farther PrMr^s 
in the Survey of this Eftatc, until he has caft up and plannedthe 
above Dimenfions; and then, with greattr Chearfulntfi and Cer- 

tainty, he will perform the Refidue* 

ortdgp 
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Bridge Meadow» 
L.H«OEW. 



140, Poplar Trees in thi»Mea- 
aowy and twice that Num- 
ber in Poplar Meadow. 



I»IO 



i«ai 



2,7a 



I 



i>30 H" Road or Lane«-3,^o 

6,11 ■ ■ 3>^o 

6»i» + Road " 4,00 

6»ia -f* Fence Pop]. Mea. 00 

6,60 ■ j,S3 

«3i88 — — 00 



-o 



4>oo 



An Off. on ditto. 
*9i 



■^00 



H9i 



I3»88 -f^Feo. Lawn Pluds 1,60 
15,30—. — a»03 

17,0 — . 1,74 

t^^ Id Main- line ended 00 



& W. End of Lawn Pludi. 
L.H. Off. S.E. 



29 P» Poplar in Lawn Pluds. 

17 Willows, and 32 A, Aft 
Trees, equal Diftance, in the 
North Weft Side of LaWn 
pluds; and ^ the North End 
thereof is full of Shrubs and- 
Mire. 



US' 



6,84 
7-50 



00 
2,4a 

CO 



Brldgt 
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sat 



Bridge Meadow, R. H. Off.W. 




6,09 -}- H. in Pof. Mest 
6,09 



I 



.65 
,00 

9»8* 
13.88 



00 
2>o8 

— »94 

— 8*90 

-• 3»*i 
^2,43 



— 3.07 

62:^ 

13,88 4" Fence* Lawnpl. »oo 
17,00 — — • — — ,80 

>8,47 — "^ '>I9 

19.50 — — — • ~ ,81 

19,96 — — — — 00 



S. W. End of Lawnplttd8» 


RH 


- 




9H 






— 


— 


«■■• ■■■ 


mma 


> 00 


1,00 






-— 


i,ii 


1,80 


... 


•M ... 


«^ 


,10 


2,50 


* 


_ — 


— 


to8 


3.13 


— 


— • ^" 


— 


»M 


3>5o 


— 


-- — 


— 


»9i 


4,00 


— 


— ■*■ 


•** 


2.09 


4t70 


•MM 


— • •— , 


■■• 


1.50 


S»5a 


— 


~ — 


•- 


h23 


7tS0' 


— 


•1* •— 


— 


)00 



An Off. CO Ditti*. 

12i 



— o 



2,08 — — — — ,7^ 
An Off. cmdittOy L, IL 



,.0 — — 
,72 



3fi7 



— —03 



Craoidoni 



- 
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Cracadony, L. H. Off. W. 



730. 



2,20 

8,55 
10,40 



00 

SAO 
4»oo 

4»32^ 



jo,87 — — — — 4,81 
10,87-fH. Aft Field — o 

402|. 

12,60*— -—-•—*-. 5,92 
14,58 _ — _ _ 4,g5 

I4»5* -r — — — 3*70 

16,30 ~ — r- — 2,20 

21,23. Main-line ended *-- 00 






Quifiil Field. 
L, H. Off. N. W. 



An Off. on ditto, R. H. 



O — - 
4.81 



43- 



— . 00 

— 1,12 



An Off. on 1,12 Perpcn. L. H, 



10 J 



r,l2 — r— — — i>20 



21. 



A good Deal of young^Timbec 
in the Boundaries of this 
Field. 



o — -^ 

So, — 

2,65 — 
9,00 — 

11,00 



,10 
,22 
,0S 

>i6 
o 






Crtcadoncy 



r 
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Cracatlonjr, R. 'H. OfT. £. 



•taM&i 



i,oo 

ft>20 
2,42 

3.40 



1^^ 



00 

,20 



4,81 to <P]ea« Ground 1,10 

9,ootoN.W. < ditto 1,48 

10,87 ^f. h Afh Field «- i^io 



15)00 
15,00 

19,41 
20,80 

20,80 

21,23 



3*3- 



•^■Ma 



- 00 

- 00 
I>20 

4»Sc 
2,56 

1,00 

00 



Thii Field in Tillage. 

A fmall PUntation in the Weft 
Corner thereof. Htn draw thg 
Figure or Firm rfibi fame witi 
your Pen. 

26 f f o. 

2 R^-angulur t^on^s in Plea* 
fure Ground, 1. e. 1 on eitheir 
Side of the middle Gate. Va- 
rious Kindd of Trees to and fro 
difperfed, which greatly add t0 
the Beauty thereof. 



■•S" 



Quiftil Field, R.H. Off. S.E. 



5494 



>7P 

2>03 

7,62 
11,00 



00 
f70 

3»65 
Si30 

0€ 



This Field is of a fandy Qua^ 
li{y, in Tillage, with a rond of 
Wat^ near the Middle, Hltti 
draw With 'your Pen the Forjm 
thereof^ 



ti 



T« 



1 
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To meafure this Eftate, let the Surveyor repair to iny Pare 
of the Boundaries ; fupooft at A in the North Side of Saiidy 
Field, and there fix a Mark in the Hedge $ and beii^g furntflied 
with Croft-ftaiF, meafltring PilkSy Chain, and a Perfbn (who 
ihould know the Name of each Indofure) to lead the fame ; then 
luting on a Mark on the oppofite Side of the Eftate (fee tbi Diree^ 
tUns tn Pagi 143,) as at B, to WhtCh Place chain for a Main-lhie^ 
and raife rerpendiculaili therefrom to the fubtending Angles or 
Corners in every Field the Matn-line pafledi through ; hot tU 
ways remember^ when you meafure any Perpendicular, to leave 
the Meafuring-pins that jbirtmn t$ the Aiaifi'Itm ftandmg with the 
laft Pin your Foreman nuck down therein, otherwife a Miftakc 
in countijaa; your Pins or Arrowl may inadvertently becommitted* 
.Your Field-oook being prepared ana ruled, (according to the Di« 
redions in Page 90,) in the firft Column thereof, Page the firft, 
enter thofe Dimenfions that are on the Left-hand Side of the 
Main-line : And in the firft Column of the next Page infiert the 
Right hand Dimenfions thereof; the two remaining Columns re- 
ferve for Remarks, and Off-fets upon Off-fets, as heretofore di- 
refiedin Page 91* And, for the young Learner's thorough In- 
formation herein, permit me to hand him Step by Step through 
ftll the Dimenfions taken on the Right and Left-hand Side of the 
firft Main«line in this Eftate, which will, I hope, enable him 
to advance with greater Chearfulnefs. 

_ » 

i. Having inferted the Owner's and Tenant's Names, al(a 
theTownfliip, Parifli, County, and the Name of the firft Field, 
(fiiFiiUBook^ Pagi 90,) with L H In the firft Column firft Page, 
and R H in the ftrft Column fecond Page : If the Sun ippears» 
the Situation and Bearing of the Main-line may be difcovered 
(ftt Pagis 95 and 96. ) Whilft you are thus preparing the 
Field-Book, you may dircft your Foreman (if you have no other 
Afiiftant) to go and fet up oocafional Marks ; this done, begin 
and ftraighten the Eaft Side of Sandy Field, by taking up the 
Nordi Eaft Off'-fet therein, which enter ; but throughout your 
Field Proceedings, carefully obferve all the foregoing Di- 
xtGtxotiS. 

' 2. Return to A, and direft your Foreman ftraight towards 
B, then^ on the firft Chain of the M«in-liQe> that ia to fay, 

44 
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44 Linlcs from the Start, Right-hand Side, a Perpendicular » i 

Chain, 71 Links, muft be raifed, which enter: Airoatthe End 

of the Chain another on the fame Side will rife to b, into tb#' 

North Corner of Quiftil Field, meafure and enter it likewife ; 

then return to the Pin left (landing in the Main-line ; and when ^ ^ 

you have meafured 3 Chains, 70 Links thereon* a Perpendicular \ 1 

will arife on the Left-hand to the Mark left in the Hedge at t» 

when you took up the North Eaft OfF-fet therein, which mea^ 

fure, enter, and rttunr to the Pins ftanding in the Main-line, 

wherein ad?aiice, and upon the 6th Chain, the Hedge that divides 

or feparates this Field from Damfels, occurs, to wit, at 5 Chains, 

72 unks : But here obferve, your Foreman muft put the Chain 

through the Hedge, and croffing the fame, let him ftretch th^ 

Chain as though there was no Hed^ or Fence between the Fields, 

whilft you remain at the ftanding Pin in Sandy Field ; lay down 

your Chain; come and fee where it erofletn the Hedge, tvs* 

St 5 Chains, 7a Links, which beine entered thus ; in Left-hand 

Column at 5.72 crofi Hedge, Damfels, it is— o; and in Right- 

band Column at 5.72 crofs Hedge Damfels, it is 2*02, the Length 

of the Hedge on the right Side, and which is found (by the crofa 

Staff) to be at Right- angles to the Main-line, abbreviated thus : 

5 72 -f- h Datn. ■ 00 ; and in Right*hand Column 
5«73t + h Dam. a.02. 

3. Being in Damfels, meafure a Perpendieular ftom the Hedg^ 
on the Left-hand Side, which is equal to 5 Chains, 64 Links; 
and upon this Perpendicular yon have a Left-hand OfF-fet upon 
an Off-fet, which being meafured and entered, ftraighten the Eafl ^ 

Si4e of this Field by taking up th^ Off-fet that lies upon the Bafe 
f) g« (fii thi Entry tbifirf in thi FUld B$$k^ viz. E. Off. L. H. 
Dam.) Leave a Mark tn the Hedge at g, and then return to the 

6 Pins left ftanding^ together in the Main-line, wherein proceed 
till you come to o Chains, 40 Links, whereat a Perpendicular 
» 7 Chains, xi Links, will arife to the Mark left in the North 
Corner of the next Fidd at g, meafure and enter this alfo, then 
return to, and purfue the Main-line; and at 10 Chains, 84 

I Links, another Hedge is met with in the South Corner of this 
FMd, and then, with regard to the Dimenfions thereof, the 
Sotry in both the Right and Left-hand Columns muft be thus : 

10,84 :0* 

ffz And 
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And now* *daiit it vere required to know the true CoDtent 
0f ^is Field, the Dimenfions are a> follovr : 



L. H. OfF. E. 



457i 



5*1^ 
9,40 - 

10,84 T 



5.64 

m 00 



N. Off. on ditto, L« H. 
73 i 






r- 00 
-1,63 
— CO 



R. H. Off. W. 



82 



I 
T 



5.72 
10*84 



2.0^. 
" OQ 



E, Off. L. H. in Patnfcls. 



i»03 
2,24 
3.8* 

593 



S5t 



•^^ 



- 00 

-,i8 




CoUeaed 



Are» 668| ==: 4 Acres, iS^Perchai. 

By which it appears that the true Content of the Field is 4 
AcrtS) 284^ Perches; and fo of any other Inclofure herein. 
It would be great Prudence in the young Learner to felefl: the 
particular Dimenfions of every Field that the Main»line paileth 
throueh, and caft up the fame feverally; by which Means their 
refpeaive Areas are o()tained $ and when he finds that he is ex^ 
pert and ready therein, the Difficulty which at firft Sight prefents 
itfelf (in ioafling fuch Dimenfions up by the Pen) will foon vantfli ; 

but 
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but not to commit a prolix Digrcfliony let us proceed , ia the 
Survey. 

4. Being in the North Weft Corner of Ox-pafture, chain z 
Line from thence on the Left-hand at Right-angles to your 
Main-line, i. /. to D, and take up thereon an Offset upon an 
Off-fet, Left-hand ; which done» look from the Mark at D, to- 
wards the Mark at C, in or near the South Corner of the fame; 
Field; to which Mark chain, for a bafe Line, to the South Eaft 
Off-fet therein^ and as you proceed forget not to fix a Mark at 
£, that will appear from the Bridge* This Off-fet being met- 
fured and entered, leave a Mark at C, and take up a fmall Off- 
fet on the laft Perpendicular towards the Corner; then return to 
the Main-line at h, where vou left one Arrow ftanding in the 
Fence, (fir^ as, it hath hem already obfervedy at the End of lo Chains^ 
you counted and returned the Arrows to your Foreman^) whereat 
you enter the Dairy Field, and there ereA a Perpendicular to the 
Weft Side thereof = 6 Chains, 40 Links, upon which Line 
you have an Off-fet upon an Off-fet thus entered ; N. Off-fet 
on ditto, R. H. (fee the Dimenfions thereof-^) this done, return 
to the former mentioned Pin or Arrow, and make En^yin both 

Columns thus: L. H. ii.o-j-h Dairy Fd. o R. H« ii.» 

+• h. Dairy Fd. — 6.40, proceed forward, and at 15 Chains, 
|2 Links, on the Main-line on the Right-hand thereof, raife a 
Perpendicular to the North Weft Corner of the Orchard ; but 
^re you come thereto, you meet with the Weft Corner of Dairy 
Field, by which there are two different Perpendiculars at the fame 
Place (on your Main line,} to be entered thus : 

X 

15.12 7.50 

15. 1 a "8,62 

This done, return to the ftanding Arrows, and proceed, and at 
x6 Chains, 36 Links, the Main* line crofieth the Hedge into the 
Fold, &c. thus entered : L. H. 16.36 -^ h. Pond, Fold, lie, 
61 Links, and R. H. 16,36 H~ h. Pond, Fold, let. •— 00 : Omit 
not here to draw with your Pen, in the referred Columns, the 
Form of the Pond, Fold, &c. which will enable you to repre* 
ftnt the fame in the Plan accurately, though you may chufe 
taking Notice of fuch Things until your Plan is ready wfaereiii 
(he fame may be delineated and fpecified with left TrfHible^ ani 

jmm9 
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more. Accuracy ; the SituattoVi of which being limited^ anj 
your Chain at Liberty to execute and perform the particular Di- 
menfions thereof; Diredions for taking up the fame would be 
looked upon a> Tautology by all thofe who are perfeA In the fore* 
going Chapters, and therefore whoever is not ready therein, will 
gain very little by Ihe Periifal of this Example. But topr§cit(L 

5* Having advanced on the Main- line 20 Chains, count and 
return the meafuring Pins ; and on the liext* vi%, at 20 Chains^ 
10 Linksy a Wall in aright Line with the Houfe Front, is met 
with, thus entered ; L. H. 20. 10 4" Wall, Pleafure Ground .40 1 
and to the further Side of the Roaa, x Chain, which fhews the 
Read to be 60 Links broad ; fee the fame entered in the Field 
Book, thus, R. H. 20>io < ■ o, with Regard to the Fold^ 

Garden, &c. To find the Area of whicb^ confult the 8th Ar* 
^cle. Page 21 6. 

6« Your Foreman bavine ftuck do^n a Pin ii^PIeafure Ground, 
and ftanding thereat, let the Chain be ftrelched on the Ground 
to that Part of the Wall where it crofTed ; then at 20 Chains,^ 
75 Links, youMl find a Perpendicular will arife to the South 
Weft Corner of the Garden, which being meafured and entered, 
return to the ftanding Pin (hut nmemhtr yw havi bigun a third 
Changi\) continue the Main line, and on 23 Chains, 80 Links, 
a Perpendicular will arife to the Mark left at C, in the South Corner 
of Ox*pafture; fee the Field Notes thereof thus entered, L. H. 
1^3.80 ■ 1.42 and 23.80 •"J" Roa<l to mark in Ox-pafture 

X.i6; return and proceed at 24 Chains, crofs funk Fence, re- 
prefented by o q ; and at 27 Chains, Z2 Links, on the Main* 
}tne^ raife and meefure a Perpendicular on the Left*hand Side 
thereof, which being entered, come back to the ftanding Pins, 
and chain forward, and on 29 Chains, 30 Links, raife and niea- 
Itire a Perpendicular on the Right hand to the Weft Corner of 
Pleafure Ground ; this done, coatinue die Main-line, and at 30 
Chains, 4 Liaks, the fiune ia ended, where there ia a Perpendi* 
cular on the Left*hand » 2 Chains, 92 Links, upon which 
Itei an Off*ftt upon an OfF*fet, vis. 

2.92 — — — ^ -—•96 
This laft meafured and entered, walk to the Weft Side of Pleafure 
Qround, and between the two laft Right hand Perpcndicufars 

take 
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tike tip almali diftind Offfet thus entered : W. Off-fct in Heft- 
fure Ground, ice. S*t the FieUNittt ibtrttf. 

Now admit it were required to fihd the true Areaof the Ox- 
pafture Field by the foregoing Dimenfion* thus feleded : 



IO,8'4 
43,80 



L.H. 

953 T 



7.04 

2,l6 



L. H. in Dairy Field. 

167I - 



11,00 
16,30 
20,10 
23,80 



rtHB 



-00 
1,00 

2^I6 



The firft Perpendicular in Ox-pafture = 7,04 added to 2,169 

the Perpendiculars raifed at 23.80, to the South Mark there- 

in^ which belnz multiplied by the intermediate Diftance » 

12.96, the Produd in £quare Perches will be 953I, t^e Ami of 

the Red angular Figure h D Cw; and if from this Sum the 

Area of the irregular Ligure h C w = 167I be taken, the 

Remainder will be 786 fquare Perches, which being added to the 

lieveral Areas of the North, South and £aft Off-jfets, to wit, 

786 + 63 4- 6 + *'^9t == 10744 fquaie Perches, which are 

equal to o Acres, 2 Roods 344 Perches, the true Area thereof. 

The Area of any other of the Fields may Ukewife be obtained 

by the Pen ; fee the feveral Contents entered in the DImenfions 

under the Name to which they belong; thus having obtained 

the true Area of thofe Inclofures through which the Main* line 

pafled, it follows next to plan the fame, which to effefi, Direc- 

ions ihall be given at the End of this Example, 

' 7. Then repair to the unmeafurtd Part of the Eftate, fuppofe 
to the Bridge, and from thence chain to the Mark left at £ (on 
the River Side) for another Main-line, and as you advance 
dierein, om'> not the Perpendiculars &c. which fliall or may 
occur, and proceed in like Manner as in the former Dimenfions, 
wherein there are fo much Variety f with regard to Field Notes) 
as will fufficiently enable and qualify any Youth, though of the 

ilendereft, 
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fleiidereft Capacity, t6 proceed therein fof' Milrf upon the lifetf 
Occafion ; fig the Dinunfiom tf ibis Main-Unt in the FiMBnki 
but obferve, in croffing the Fence into Lawn-pluds^ to leave a 
Mark thereat^ and when you have finifhed the Line, returrt 
thereto^ uieafure and enter the Dimenfions of the South Weft 
Part of the fame, (£#/ tU Dire&Unt given in tbi third Jrtiilif 
Pagi 214.) 

8. Make for the Eaft Side of the Eftate, and chaiil afiothet 
Main- line from the South Corner of Cracadony,to the NorthWeft 
Corner of Quifiil Field,' vitb. from r, to M, whereoir take Ap 
lb many Perpendiculars, &c.on the Right and Left-hand SidC) 
at wilt include the Area of all the Fields which that Main-line 
pafletli through, as you may fee in the Field Book, wherein the 
Dhnenflons of the fame are carefully entered^ and corredly cafl 
vp, according to the foregoing Diredions. 

Lafifyf Step into Quiftil Field, which you meafure by chaining 
a Line from M in the South Corner thereof, to b, the North 
Corner, at which Place a Mark was left when Sandy Field was 
funreybd ; and upon this Line, take up the Perpendiculars thai 
fliall occur on the Right and Left<^hand Sides, which being 
finifhed, concludes the Survey. 

jfbbnviatid Cbaraffirs in the Fiild Bo$k tMpkimd* 

+ H, or h, 7 r Crofs Hedge, 

Plea Gd. f denotes-^ 'f Pleafure Ground* 
td. 3 C Field. 

Bu.l fBuildingi. 

< jrdenotes— < Corner of a Field. 
M. J LMark, &g. &c. 

NoUj The above Croft (hould be made when in the Fields^ (qr 
two Strokes of the Pen like the Charader PIms. 
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Here felbws the Aft a 
ref^i£livily eolU^edfrom 

. . Sandy Field. 



LHdffE - 

RHOffW 

NEOffLH 



9f the firif^H^g Dimehfim rf this Ejlatf^ 
tbi FiiU Bo9k^ as they appear therein. 
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Dunfeli. 



LHOff.E 

RHOft W 

N Off. on ditto, L (I 
f. Off. on ditto L H 



Dairy Field. 



L H Off. E — 
R H Off. W — 
R H Off. on ditto 



20*4; 

4664. 



4S7i 
668i 



26 

543 
a5*T 



I 



bx-paf{ 
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• • . ■ • 
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See Pige aag.- 



I^leafure Groundi 
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Houle* Garden, Fold, &c. 
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The Whole cdleaed. 

Perches. A« R. P. 

Sandy Field — 4661: =• a 3 a6i 

i)amfcl» — 668i « 4 o aft^ 

Ox-pafture — 1074^ « 6' 1 34^ 

Dairy Field — Saijr «» 5 O 2i^ 

Gardens, Folda, &c. 55 1| ess. 3 i 31I 

Plearure Ground - 10634 c= 6 2 234 

Bridge. Meadow - 460 =* 2 3 20 

Poplar Meadow - 451 » 2 3 IZ 

Lawn Pluds — 429^ « 2 2 29^ 

Cracadony — — 942 =■ S 3 22 

Afh Field — — Jisi « 4 t 3Si 

Quiftil Field — SJOi « 3 2 loj 

Lane 134 o 3 14 
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Tbcfe DiroenCons being caft up, your next Care will b* (o 
plan the wljole from any Scale of equal Parts that you fhall think 
proper, .which, when performed, if the Size thereof be either too 
large or too fmall for the intended Map, you'll meet with ample 
DireSions in Part the Second to augment ordiminiih the fame to 
any Sixc : The fmall Compafs of this Treatife induced me to 
make Choice of the quarter Scale, 1. /. 16 Statute Poles to an 
Inch to plan this Eftate from i but notwithftanding, would advifo 
the Learner to plan the fame from fundry Scales, fuch as the Inch» 
half Inch, half -quarter Inch, &c. which will greatly cdifv him in the 
Art and Pra^ice of Planning ; but let him ftrialy obferve whe- 
ther his Plan bear a thorough Similitude to Jig. 4, pkti 2 ; for if 
not, a Miftake is committed, which may be readily difcovered 
by Comparifon ; ajnd that be may the more effeftually correal the 
fame, here follows certain edifying emblematical Inilrudions for hit 
more immediate Improvement with refpeft to a Plan of thie* 
Eftate. 

Din^miUflanibhE/ldti. 

Being accommodated with 1 Sheet of Paper, Scale end Dividers^ 
inyi an obfcore or dry Line quite acrofs the Middle thereof. 
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petpendicular to your l^rcafti tb^t flull rcprefent the firft Main- 
line in the Ficldiu 

1. Fix upon a Poi^t thercjp |is at i\> >uid from your Scale take 
30 Chains, 4 Li^kt (thpu|^ d^ 4 iTinks cannot be adjudged at 
(Ui this Sode}) aqd lay it from A to B^ which Points limit the 
Main-line i vpoiithe trcft-bwd Side thereof lay down thore Di- 
menfions that Werp ti(ken up on thaf Side in the Fields ; the RIghtv 
band Side i% appippr^ted to ^ thofe Dimenfipns entered in the 
Right-hand Cplufpn qi the Fie)4'*Boo]L» which beinjg placed be- 
fore you, prp9ee<| thv^ : 

3. At the Be^nning tt A> it is no Perpendicular, neither in 
the Right or t'Cf^ hand Colu^nn^ ; hut at the End of 44 Links, 
it is I Chains ji Liipks of a Perpendicular to the Riebt-hand, 
therefore take 44 Links from yo.ur Scale, and lay it on the Main- 
line from A towards B, at which Point ered a Perpendicular to 
the Right-hand, by Pr«*. 3. Cbaf* 2 ; otherwife apply the End 
of the Scale upon, and parallel to the Main-line, letting or fix- 
iiig one Corner of the Scale to the Ppint made with your Di- 
viders in the M»in-linc, 44 Links from A, the Beginning, 
and from thcp<;e drs^w a Perpendicular or obfcure Line^ whereon 
lay down i Chain^ 71 Links, the firft Perpendicular; thch 
from A to thist^oin^ draw a penciled Line. Alfo lay dc»wn one 
Chain from A in like Manner, at which Point ered another Per- 
pendicular as you did the former, upon which lay oiFypurfecood 
Perpendicular = 3.52, to b, and with your Pencil join this to 
the Enjl of the latt Perpendicular ; then take in your Dividers 
3 Chains, 70 Links, and lay it on the Main-line, as beibre, at 
Which Point draw an obfcure perpendicular Line on the Left-hand 
$dei upon which lay down 4 Chains, 40 Links to t; wift 
&ale and Dividers draw a Line between t and A, and lay down 
thereon the N. £. Of f^fet, beginning at A; thb hein^dpne» 
t^ from the Scale .5 Chains, 72 hwi$% 1^ it down as before 
fiom A towards B, to which Place dra^vr t Line with the jPencit 
fiwn tt which will reprefent Part of the Hedge between duf 
Field and Damfels % and as the lame Hedge on the Ririit-haiid^ is 
-^ m Right^angles to tjbe Main-lin^ laife a Pi^pendicular thereat, 
upon which by down aChains^ 2 Links to e, and then, with a 
Pencil, 4raw a right Line between d anie, aaJ aMb one between 
eand b, the lur«er will reprdent the Reijaatnder of the Hedpi. 

between 
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between thb Ftdd and the Damfel^s and the latftct;! ^ ^^^^ 
between this and the Quiftil FiiS. • 

4. Atche Point d, draw a Perpendicular^ then take 5 Chains^ 
64 Links^ up In your Dividers from offth^ Scalfi} lay thtf^me 
down from d to f> and join f c with your Pencil | a^vb ta)^e 9 
Chains, 40 Links, and fet it o^ from A iipw9rds, aivhijc^ Placed 
draw a Line Perpendicular on the ticfit-hand Side, iipM wbiek 
lay down 7 Chains^ 11 Links to g; draw a Line firoio f to g| 
and thereon lay down the £aft Off- fet in Pamlels^ )^ IvnKtofes^ 
taught i which done, take lO Chains, 84 LUvl^, in your Di- 
viders, and lay it from A to h, to which Point draw two pen- 
ciled Lin/es^ the one of them from g, to reprefcnl the Hedg^ be- 
tween Damfels and Ox-paSure, and the other from e» for (lie 
Hedg^ one Pajtpf which Separates the Damfels milhfxf Fieldt 
and the other Pajrt thereof divides the Dan^eh fiom Quiiftil 
Field. 

5* At h eie^ h D on the Left-hand Peipeiydieular t9 the Maii^» 
line, and lajr thereoa 7 Chains, ^ thinks; alio take ix Chalni 
from the fame Scale, and on the Main*line, from A, as beforet 
lay it down, and thereat ere£t a Perpendicular to the Right* 
hand Side, and lay. thereon 6 Chains, 40 Links : Upon this 
Perpendicular is an OfF-fet upon an OflT-fet, to the Right-hand« 
which pUn, and draw a penciled Line from the- End of the Per- 
pendicular therein, and it will rcprefent the Hedge bjctween the 
Quiftil and Dairy Fields. 

6. Take from yQur Scale 15 Chains, 12 Links, and laying it 
from A towards B, at this Point draw a Perpendicular on the 
Right-hand Side; and on this Line firft lay off 7 Chains^, 50 
Links, and then 8 Chains, 62 Links ; with your Pencil draw 
a Line between thefe two Points, and alfo draw therewith a right 
Lbe from the End of the laft penciled Line, to wit, from the 
S^oiah Weft Corner of Quiftil Fields to the firft Perpendicular 
which will repiefent the Hedge between the ^ and Dairy Field^ 
Tbtfx take 16 Chains, 36 Links off jrour Scale, which being 
laid from A towards B, Ihews where the Hedge muft be drawn 
between Dairy Field and the Orchard, Fold, &c. fo that 6t 
Liakt beifiglaid off at Right- angles oq the Left4iaiid Side^ from' 

thil 
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^8 Point draw t penciled Line to h and k, which will denote 
the Fence between Ox pafture, ^ Foldt Orchard, and Dairy 
Field. ^ 

7* Lay down 20 Chains* 10 Links, as before, from A to- 
wards B» to Wfty at m, through which a Wall paffeth in a Line 
with the Hoafe Front thereat; on the Left-hand draw a Line 
perpendiculafi and lay thereon 40 Links, and alfo i Chaiii (the 
Spa^ce between thefe Points, is the Breadth of the Road leading 
frbm the Bridge to the Fold and Buildings) from which draw two 
penciled Lines to either Side of the Pond in the Fold, to figniiy 
the Road or Lane ; which being dohe, take 20 Chains, 75 
Links, and lay it from A (as before ;) at this Point ered a Right-* 
hand Perpendicular, upon which lay off 5 Chains, 50 Links, 
to n s (but here let me once mors caution the young PraAttioner 
not to make Ufe of any other Scale in the Plan than that which 
he began with, forfliould one Line be taken from this Scale, and. 
another ofF any other, it would, in that Cafe, be impoffible for 
his Plan Coclofe;) through this Point n^ and that made where 
the Wall was met witb> drair a penciled Line to reprefent the 
fiime« 

ft. From your Scale take 24 Chains, and lay it from A (in like 
Manner as before) to p, where the funk Fence was met with ; 
hut before yoa come to this Point, raife a Perpendiculat on the 
Left-hand 20«Links flicrt of p, and lay thereon i Chain 46 
Liiiks, to (hew the Point that the Hedge muft pafs, that is on 
the near Side of the Lane ; and alfo upon the fame Line lay 
•♦own 2. Chains, 16 Links, which difcovers the Mark C in Ox- 
paflure, according to the Field notes, from which draw an occult 
Line to the Point D in Ox pafture, and plan thereon, the Soudi 
£afi Off-fet therein beginning at D. 

. 9. Lay o(F from A towards B, 25 Chains, 23 Links, and on 
the Right-hand Side thereat, raife or draw a Perpendiqular, upon 
which lay off to.q, 4 Chains, 61 Links, then, with a Pencil, 
draw a Line fromq, through p and o, for the funk Fences 
omit not to reprefent the arched Fence on each Side of the GatC} 
which, according to the Figure thereof in your Field-Book, is a 
Sem^-cirtle: Alio take 27 Chains, 12 Links, in your Dividersf 

and 
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!^ tnd kt it off from A towards B» tnd on the Left-hand Side draw- 

a Perpendicular, upon which fet off 2 Chains, 68 Links i then^ 

with your Pencil, continue thofc Lines that reprefenc the Lane^ 

the nearer Line paffing through this Point, and the Point o, 

until tt meets ^the former penciled Line ; and parallel theretoy 

draw another Line through C, which will denote the oppofite 

(" Side of the Lane ; then lake in your Dividers 29 Chains, 30 

Xinks^ and lay A down as before, on your Main-Line, whereat 

draw a Line perpendicular thereto, on which lay 4 Chains, tz 

Links to r, the tiouth Weft Corner of Pleafure Ground : Here 

lefcribe the Arpb on each Side the Gate, as it appears in the re* 

trved Columns of your field Book, and at the Point B, cte& a 

V perpendicular Qfi the Left»b^d Side, and lay thereon 2 Chains, 

Links ; upon this Line there is an OfF^fet upon an Off-fet^ 

hichplah^ and' alio let thoft Lines be continued to S and x 

t reprefent the Lane; lay down a fmall Weft Off-fet that ap- 

rs in your ]^ook between r and q ; then draw a penciled Line 

ewife trom r to S, and then delineate the internal Simi- 

cle at the Gate, which concludes a Plan of thofe Dimenfions 

t refpe£t the fiift Main-line. 



,€ 




len will the' next Step be to plan thofe Dimenfions taken up 
the fecond Main- line, but ere you can proceed therein, this 
n-line muft firft be drawcl, which being done removes all the 
icul^ therein, and is thus effeded : Your Field Notes in* 

you, that a Perpendicular —> 3 Chains, 30 Links, was 
in the Meadow on the Left-hand at i Chain, ^ 
iks, to the iSouth Corner of Pleafure Ground, at the Point 
therefore,, take 3 Chains, 30 Links in your Dividers, and 
me Foot in the Point S, defcribe an Arch with the other Foot. 
if I Chain, 30 Links, be taken fr<Hn 19 Chains, 96 
s, there will remain 18 Chains, 66LinkS) (the Diftance 
reen the Place where this Perpendicular was railed, and the 
It £ in Ox-pafture.) Hence 18 Chains, 66 Links, beimr 
n from the Scale with which, ffettiAg 1 Foot in the Point E) 
ribe an Arch that fliall interteA the former, throug;h which 
It of Interfeaion, and the Point E, draw a Line with the 
\t of the Dividers, for the iecond Main-lines and then nrom 

Scale take the whole Length of thb Main-liite ae 19 

L 06 Links, ia the Dividers, which lay dovn thereon 
^ from. 
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WofA £9 imd It #Uf pbifat y6tt out the North Corner of 
|yfeshlo#» #h6rett yotl made % Beginning Iti this Itf ^in-Iir 
Mre rettatiUber thut you'll hive no Occafbn to take Mot 
fbtt tie pbhttiitft) of thofe I'erpetodiculars ivhich were u) 
Mfhe Lefthtmd Side of thil Miln-liAr/ except tbefirfty( 
!tt Pbplar Mestdow^ by ^hkh the Fencfe on the Nor 
tterMF, tod »fo that betWe^en Poptar Meado# and LaWnf* 
tre dttiirq s ft>if ill th«5 other Ffchces ok* Hedges bet«refen 
fonsiet Miiit-Kne, are ahrfaidy planned. It is likcwife 
io give ihy Dtredions (in thi^ Place) t6 plan the Right 
'Pirttehdittilar^ that af e fentiiiiaited hf the Rivet; for wh( 
reaayin plantlMg the foregotng Etimples, cannot poffibly 
lAffk to raife Petp^hdltuhh froth ^ Bafe Line at each reTp 
fliict At fiitie Wei'e tatea ftt : HoWieter, in jbining the Pd 
flienlars with a Pttucil, fdrget not tb drav^ a Line par^illel m 
betwehi 46 andf 50 Ltilkft diftaht thdreffbik]) to repreTenl 
Kittr, Which by th^ Chatrt, mearured fo nfiuch 1 when 
torn over tb the Dittlenrioffs of Cracadohy, whettin you J 
thie the Main-line tikbn thbtein, begins it r, in the ^ 
Corner thereof, and pafieth by k, the Weft Corner of the ( 
chard already planned^ which limits the DireAioo of this Mi 
line. » 

Hen n$tif All the Difficulty of planning from Main-lifl 
depends upon drawing them exsdiy true in their proper ?k 
This d49ne, the Work will then be found to be exceeding eafy 

Having drawn the Line, there will be no Occafion 10 1 
Notice of" the Perpendiculars on the Right-hand Side (except 
three laft) the Hedge being already planned which is on that i 
between this and the (^iftil Field $ thereforet by ereding, 
the Right-hand, (according to the Pield Notes) Perpendicti 
refpe&ively, upon which the (everal Numbers, as they appdst 
the Field Book^ being laid thereon 1 then, with the Pencil, j 
the Ends of the fame, as heretofore dnreAed, This laft pend 
Line ihewa the Hedge between Aih Field and QutftlU A9 
the Feifendiculars on the Ijsft-fy»i Side, plan them as yc^ 
thofe OB the Right^and SMe e^f the bft Maiii-Kne^ thia be 
doiiei and the Boundariea ddfcribed by ^r Pexl^il, the #hd 
pbtened favedhly the N<mh Weft Side ^ Fente 4jf Qbifiil Fi( 
wherein the ProoY apd Truth of all your Proceedings (botl 
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the Fields and Chamber) will appear, which you difcover thus ; 
draw an occult Line from M to b, which being taken between 
your Dividers, apd applied to the Scale, if the Extent corre* 
fponds with the fame Line in your Field Book, (to wit, xi 
Chains,) you have made a good Clofe^ which will always be the 
Cafe when Care attends each Step; otherwife it would be un- 
reafonable to expe£l it. However, this Line anfwering with the 
Chain- line in the Field- Book, confirms the Accuracy, upon 
which lay down the Left-hand Off-fet thereon, and with the 
Pencil draw the North Eaft Side.of thrs Ffeld. 

Laftly, With Pen and Ink draw or trace off all the penciled 
Lines in the Plan, then is the fame ready to be transferred to a 
Map on Velluip, pr whatever elfe is intended for that Purpofey 
which to performi pbferve the following 

Directions. 

• ^ 

T9 transfip or trqce offy upon Vtllumy Parchment or Papfr^ ibt 
Plan of an EftaU^ and afterwards to mbiUifi) jhi farm. 

I- The Size of your Vellum, Parchment, or Paper, being 
adapted to the Plan, wherein if Greafe, or any thing elfe fliould 
hindw your Pen to Hide freely, a little Pounce rubbed thereon 
octafionally will greatly help the fame, and alfo prevent the Ink 
from Ipreading ; fome double refined Loaf Sugar diffolved in 
your Lik will give it an additioi^al Glofs. 

2. Lay your Plan carefully upon the Vellum, Parchment, or 
whatever elfe y^ou intend to draw your Map upon, and three or 
four fmall Nails being ftuck into the Table through the Plan 
and Comers of the Vellum, &c. to prevent the fame from fliift- 
ing or moving (though fmall Weights, or Books will, with Care, 
anfwer the (ame Purpofe:) Then, with the Point of your Di- 
viders, trace pff all the Lines in the Plan, preffifig the fame gent- 
ly, fo that the ImpreiEon may appear on the Vellum, &c. Thus 
having gone or traced over all the Lines exadly, take up the 
Plan, and you'll fee underneath, all thofe Lines upon the Vel- 
lum, &€• that are in the Plan ; and then, with a fine Pen, and 
good Indian Ink, make thereon Hedges, &c. fuch as appear in 
the following Map. 

H h J. When 
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3 When the Hcdircs, &c belonging to each and every Field 
are finiflied, it will be a great Addition to the beauty pf the 
Map, to adorn the Hedges on one Side with proper Shadrns^, or 
Colours, to reprcfcnt the Ditches ; and the Pafture or Mca- 
dowing being touched up with a tranfparent Green Colour, 
in Imitatron of Grafs, (but not dawbed on ;) arable or ploughed 
Land with a brown earthen Colour, &c. laid on in fuch a Man- 
ner (fie the following Map) as will render the fame all thorough 
a Similitude of Ridges and Furrows, There are many Gen- 
tlemen that chufe to have a Map of their Eftates ornamented 
with Colours,, but, in my humble Opinion, good Indian Ink 
is much preferable thereto : However, it greatly behoves every 
Surveyor to pleafe, if poilible, his Employer, and therefore I 
fhoula think it adf ifeable for thofc who are fe employed to have 
a fmall Specimen of th^ir Performance upon Vellum, curioufly 
ornamented, to (hew their Employers, wherein (hould appear 
fome Clofes finifbed with Indian Ink, and fome with Colours. 

4. Having compleated the Fields, &c« in the Map, make 
Choice of a Compartment, or Vacancy therein, at the Top» 
if poffible, to draw the Coa^t of Arms belonging to the Gentle* 
man that owns the Eftate, with Shield, Creft, and Supporters ; 
the Shield ihould be drawn fo that it may contain the Titlei 
Town(hip> and County, or any thing elfe that is proper to de- 
note the Situation thereof. The Art of drawing fuch Oma-, 
ments, will foon be obtained by affiduous Application, and feme 
Inftru£^ions therein from a Limher, which the fmall Size of 

this Treatife prevented me to give in this Place. 

> 

5. In another Compartment, or Vacancy, draw the Dividers, 
drawing Pen, the Scale you laid down the Map by, &c. 

Laftly, Draw the Mariner's Compafs, with the Flower de Luce 
therein, pointing to the North exadly, fie Page 96. However, 
{ox the young Learner's farther Improvement herein, here follows 
a Map of the Efiate mentioned in the foregoing Example, pro- 
perly embellifiied, wherein is reprefented Pafture, Meadowingy 
ploughed Lftnd, . and whatever elfe that is necefTary, which will 

HRdeubt« 
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undoubtedly edify more than if feveral Pages wercT wrote upon 
the Occafion. Now, if the Whole be well performed, the 
Map will be a neat Ornament to hang up in the Owner's Study, 
or wherever elfe he fhall chufe, fo that at Pleafure he may fee his 
whole Eftate in his Chamber, and likewife the particular Quan- 
tity of each and every Indofure therein^ without any Manner of 
Trouble, but rather a Pleafure. 

Thus having briefly, and particularly taught and dire£led how 
an Eftate (conhfting of anj Number of Inclofures) may be fur- 
veyed by the Chain (unaffifttd hy InftrumtntSf) and alfo ))ow the 
lame may be accurately planned and mapped, I come, in the 
next Place, to Ihew how a Pond, Pool, Mere, Wood, or any 
inacceffible Ground may be meafured two different Ways, /. /• 
the one by red-angular Lines $ and the other by ftationary 
ones, and in both Cafes this is the 



R V L E. 

From the Area that the reA-angular or ftationary Lines in- 
eludes, dedud the Area of the feveral Infets that are between 
thofe Lines and the Pond, Pool, &c. the Remainder will be the 
true Area fought. 

NoU^ When re<9-angular Lines are ufed, the Pen difcovers 
the real included Area ; but in u(ing ftationary Lines, the Scale 
and Dividen muft be engaged for that Purpofe, and confequently 
the Refult will be fomewhat doubtful. 



Admit//. 5, plaii %$ to reprefent a Mere, or Pool of Water, 
and it be required to know the true Content thereof,* to perform 
whith Qbff rve the foUowiog 
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DiRECTIOHS. 

*i. Set up your Crob^ftaff at, or in the Corner A» and tfaert 
fix upon two Places, or Marks (to wit, at B and D,) at right 
Angles to each other. 

2. Mearure the Line A D, and take up a Left-hand Inlet 
thereon, which being entered, return to your Staff, but forget 
not to leave a Mark at D. 

* 

3. Chain the Line A B, upon which take upan Inretonthc 
Right-hand thereof* 

4. Fixt your Staff in B, which will dUe& you to chain an- 
other Line at Right-angles to this hft meafured. Line, to wit> 
B C, and take upan Infetupon this al(o« 

Laftly, Chain from C, to the Mark left at D, and take up the 
Infet thereon, and it is done, whereby you have obtained the 
following 
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Dimenfions. 

N. W. Infct, L. H. 
Taken upon the Line A D« 

4Jt. 

c o 

1,40 ) o 



3,60- 
4>oo 

5»S0 
6,20 

7,10- 

8,40 

S,6o 



■•i 



1,10 
-,io 

-,28 

— o 
• o 

-,80 

o 



N. E. Infet, R. H. 
Taken upon the Line B C. 

80. 
0" ■ ■ o 



I»IO 

3»8o 

7,20 

10,0 - 

10,60 



• o 

-1,0 

1,20 
- ,00 

,50 

- 00 



S« E. Infet, R. H. 
Taken upon the Line B C. 

37* 
o " o 



.30 

3^40 
4,20 

4,80 



—70 
^ o 

«I,00 

-,30 
— o 



S. W. Infct, R. H. . 

Taken upon the Line C D. 

146. 



.20— 



i,So — — — - 

4>7o — ' 

6,70 — — — - 

8,30 ' 

9^40 — ~ — - 
11,0 — . — — -^ 



- o 

,90 
* o 

- 2,10 

- 1,10 
1,20 

- O 
— O 



Fig- A BCD. 

1212^ 



o — 
10,60 



8,60 

SyJO 



Tbefemallnfttsupon \^q 



The true Area 



The Area of the Figure A B C D. 

AD 41 T 

AB 8oli2X2i 

CD 146 J ^A. R. P. 

' 9o8«ssS 2 ^^ 

Here 
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Here follows an Example wherein a Pond, &c. is meafured by 
ftationary Lines, and exterior Angles, taken partly in like 
Manner as direfied in Pace 124, wherein I propofed to give an 
Example of a Fifcld mealured by Aich Lines, but being advifed, 
by a Friend, not to introduce an Example therein (relating to 
Land) that would admit of many Anfwers, I therefore pru- 
dently omitted the fame, as the Dimenfions To taken could not 
poffibly be caft up without having Recourfe to Scale and Com- 
pafs : And I can alTure my Reader, it is with the utmoft Reluc- 
tance that I am now prevailed on to give an Example (though 
•f IVattr) whereofthe ambiguous Refult will unavoidably admit 
uf unlimited, uncertain Variety ; neverthelefs, as Pools arc 
feldom or ever paid for by the Acre, and ztfmall Waters arc ge- 
nerally allowed to be horizontal, confequently there will be no 
Occahon to make any Allowance for, Altitude or Depreilion ; fo 
that, with diligent Care, the Errors arifing from fuch Dimen- 
fions will be but triflmg, as the OiF-fets taken around the fame 
are caft up by the Pen; but, norwithttanding, permit me to cau- 
tion the young Pra£litioner, when he takes an Angle by the 
Chain, to beverjr exaft, forothewife he'll find it extremely dif- 
ficult (I might have /aid tmpoffibU) to obtain, from the Dimenfions 
{o taken, a perfeft Clofe ; however, my -Brevity herein will, I 
l^iope, plead my Excufe for introducing this 

Example. 

Admit fig. 6, plati 2, to reprefcnt a fmall Pool, or Pond of 
Water, and it be required to furvey the fame by ftationary Lines^ 
and Angles taken by the Chain. 

Note^ The Infets that occur, are taken up in like Manner as 
you were direded in Page 155, to take up OfF-fets. 

Firft chain a Lin« firom E to A s 4 Chains, 60 Links, which 
Station being entered, fet up a metfuring Pin at A, and fixing upon 
a Mark at B, continue the Line E A 2 Chains farther, whereat leave 
mPin; retarnto A, and meafure towards B 2 Chains; then mea- 
(Tttre the exad Diftance (with the Chain) between the laft Pin ftuck 

down. 
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ilown, and the former =:^ 2 Chains, 82^ Links, which is a 
Chord-Line to the Angle A, made by the firft and fecond 
Station, as already obferved ; fee that you forget not to take 
up the Infets upon each Line. 

« 

2. Chain the Line or Side A' B = 5 Chains, 70 Links, and 
take, as before, the Angle made by this and the next fucceeding 
Station, = 1.8 14 = to the Chord 3, 4. 

* 

3. In like Manner Chain B.C,for a third Station » 2 Chains, 
20 Links, andmeafure the Chord Line 5t 6 =s 1.77I, 

4. MeafuteC D = 6 Chains, 30 Links, and af the End 
thereof take up the external Angle, as before, whofe Chord ik 
2 Chains, 8 Links. 

LafHy, Meafure the Side D E, and at the Corner E, take up 
tbe laft Chord Line, i\ r. 9, 10 = i Chain, 69^- Links. 



1 
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The Dimenfions. 



ift Stat. 



St. Sds. Di. An. 

C« Lit 

I EA 4^60 A 
a AB 5,70 B 

3 BC 2»20 C 

4 CD 6,30 D 

5 DE 5,72 E . 



Chords. 



2,82^ 

1.774 
2,80 

1694 



(~" 



3.80 
4,0 - 
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,8o- 
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,40. 

4,50 
3,80 
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2d Stat. Infet. 
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Perchei. 

5*5 

- 87i 



Th.A.caofthc{]:;fP:^-ABDE ___-- 

Arcaof ABCDE 6ia^ 

{ift Stat. 48 

2d ditto 35| 
3d ditto 8J 
4th ditto 5 

Jth ditto 14 

IXIJ- 



B^ the aboire it appears that the Content of ihe Pool or Pond 
by Scale and Dividers is 50o| Perches^ which arc equal to ^ 
Acres, 2C|: Perches, of Statute Mcafure* 

Now if it were required to reduce the above, or any othei 
Quantity of Statute Acres, into caftomary, or Plantation Mea- 
fure, or this contrary, there are Diredions for fo doing in Pagei 

33 »«<• 34. 

Dire&tons to plan the ibsve Dtminjknsm 

I Draw an occult Line, and lay thereon your firft Station 
«■ 4 Chains, 6o Links, (taken from any Scale of equal Parts,) 
as from E to A ; let this Line be continued fomething farther, 
then take 2 Chains from tbe Inch Scale, and fetting one Foot in 
A, defcribe the Arch 1,2; then take your firft Chord-line 
^ 2.827, from the Inch Scale alfo, and lay it upon this Arch, 
from I to 2, through the Point A, and this iPbint 2s <iraw an^ 
•bfcure Line for the fecond Station. 



Note, 7%/ iargir tii Siak is from wUcbjm dofcriti your Ari' 
f/iSf the miri tomit will your Plan bo. 

2. Upon this laft Line, from A to B, lay downyour fecond 
ifUation mm 5.70, from the Scale you firft made Choice of for 

li y«lp 
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your ftataonary Lines ; zni take 2 Chains, as before, from the 
Scale, anH fetting one Foot in B, dcfcribe the Arch 3, ^^ upon 
which lay down from 3 to 4, your fccond Chord-line _-_ i8i|, 
taken from the Inch Scale : and through the Point 4 draw afl- 
Qther Line for ye«r third Station. 

3. Having laid down from B to C, your third Station Line,' 
»=: 2 Chains, 20 Lmks, fct one Foot of your Dividers in the 
Point C, and with % Chains thertin (as before) defcribe the Arch 

4, 5, and Iay:thereon (in like Manner as you did the former) 
your third Chord-line = 1.77J; and through the Point C and 

5, draw aiLine-for youir 4th Station. 

4. La«y down 6 Chains, 30 Links, from C to D, and in the 
Point C defcrjbe the Aiich 5, 6 ; upon which, from C9 lay off 
the 4th Chordrlinq s** 2 Chains, 80 Unks,. from 5 to 6 } and if 
a* Line be drawn from D to £ that will pafs throt»gh the Point 
made in the laft Arch at 6 ; you may then conclude that your 
Angles were cprre&ly taben, and as correfily planned ; more- 
over, th« Diibwce between. D and£ fhouldalfo be r= 5 Chains, 
72 Linkst oiherwife the/e is a Miftake comn[iitted, which feldom 
happens when the Angles compleat a Clofe. 

Here note^ It may happen, when you meafurc Ponds, Pcols, 
'&:c. by flationary Lines, that an exterior Angle or Angles may 
be met with» in. which Cafe, if you leave the Pool on the Rigbt- 
hand ijd. your furrounding, thofe exterior Angles oiuft be enteral 
in a Left-hand Column, other wjie go howiocvor you will round 
the fame, vvhercin you take exterior and inferior Angles i M^c 
one may be entered in the Left-hand Column of your li\^U^ 
Book fforme/ly mentioned,) and, the other in the. Right-hand 
Column of thcfame PagQ. 

» 

The Infets that are taken upon each Line being entered ac- 
cordingly, may be planned in like Manner as direSed in the tw» 
foregoing^ Examples. 



NotBy^ If the Eftate be hilly, or uneven, and the MainJlne, 
or any oth^r me^fured thereon croffeth the fame, it will occafion 

"••'•■'' a 
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Wok in the Plan, which to prcvcoC, or nrntcdr^ is Put tlie 
sd you are dire^ed, by Ac Help ef an InHnmeoLf to fate 

peprdfioo, or Aludnde^ of an H*.j1« aiKS Tripmamcirf wil 
inti tlie bafc Iaoc there- ^f, whk^ UMift be tdtoi in p'snuBg. 

ifiert methtidu I fee tte hoocft Cotmny Youth aSo&iflbed sit 

^very Sound of both liiilnsaKiim jod Trigonoaxtrj, fijiiiig, 
/ f^m/zff I^^md {huh ccLeJUle wed buuLi'^li) he mumrmd^ 
<d by the Chmim smh^ whtfzia heh^ trmiked wkh m Kwemitr if 
fjary Imflt ii — Bfi f 1 ar.rwer in the A&ai^tsirey mavr CCK.*» 

IKIY* TnfliwiTM'i ^before a more coneEt af»4 cxptds 



was f<Ni£]d cnt) wsfe c^emed voj e^fsl ia tLk An* 

t]K)w-a-days thcritne cli ?r2i:.dor«n (vbo ko'.^v bo bear) 

CoQMnr Pcc^ f di2t aae ignorajit dsereof ia cwdpr Id 

tkcm pay ibc &u-rr^or mote htdr^ ikc t}ic«Jc I ksve 

^ti tiiftiiBMiifi M CL3 TffcaCi^ )aHms€ tr. 

Artfliccva wfao ase c^r*^cbT fjpptiBJ; 

^r of atf Fr^Si:s>mri mmik Lxicrs^nM isdda 

idence ffacmn : Ho^nrzer, 2$ 1 faa««. 9C Pa«f »& m-nr.adL 

only pointed Get f^crie cf ir^ fiz-irr i-rrorc C^ l a i .waau c 

Woidably Hesr &&■» ^-t *"*^ ^Tra «jc:^c Lr '^czj^.i-s. r^erfzx C9 

icilc aad csnit^ iiL-jde irr-'.'^T » aesc djc Trim as cie Cafe 

lUdmit o#, tse 'ari^vi Zf^z^z cai .j '* * --e ?iai imril Wjw^ 

which ^ 

ibtedlj 



aux 



riT cc-t 



•-»«»i»4r -• 



J wJ I V - ft^vt J ■.■«« 'Sm4 m 



Kr/dimr if inr javfj' -^r^^t*^ €j:jst£.vr md £iyaaatg ixHEp 



When a ffH licc:^r:fe ic rsc S i rigr, Ei 
-) yoa asTT irui sctx tis Aria, aoix aiib roe 
^ the Ui!f ft F^uu^scciE, :;iaa : 

}^ the HZI ^ »3C iHETT ii:^ >: 7C»ir T^xssBaBs^ actae 
every ikeaiira^r Ciasn, tcit ^^un j a Ar-.^, i^CTiic —- 

rizoQ, C9 vrTy ae K.^n>afi^e9 '.-^ a iusgr.tbi Lme 
Chaia^SBB^ 5» ^t^cSat, scut ste Arrzfw i^inasc 

A Manor gtacwrf oncl j-^a ^intwamr tte Eil, 3:7 v 
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Metns you'll have the Foundation-line of the Hill as far 
diu» advance thereon i and as you afcendi you may alfo n 
the flant Line thereof, which will enaUe you .to nnd the 
ficial Area and Altitude of the fame if required. In defi: 
a Hill, you muft perform the Part your Foreman did whi 
cendingi whilft be raifp his Chain naod, &c. ai you did ' 

But if the Hill be very Steep, your beft Way then will 
meafure up and down the fame by half, or quarter 
which, with Care, will more effeAually anfwer your £nd,» 
M the InftrumentB ever conftruded for the like Occafion. 

Thus have I finiihed the iirft Part as propofed, and therefore' 
foever intend or hope to learn any thing contained thereiOt 
not only read the &me, but alfo apply Pen, itc. to Paper ; fa 
by cafting up and planning the feveral Examples, together 
fome others of their own propoling, intermixed with Dilig 
9od Care, will moft certainly aceomplifh ^tbeir Defires pj 
•oming compleat Surveyors* 



Tbc END of the First Paht- 
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The PR aE M, or A R G UM E M T. 

a 

9 

JLTAving in Part the firft^ Jhewn and taught the 
-^^ V ft and Performance of the Chain (uoafiided 
by any Inftrumcnt whatfbevor) in all the various 
Occurrences that can poffibly he met with in praSiical 
Surveyings and al/o bow the Dimenfions fo taken^ maj 
he planned nvith the utmoft Accuracy : In this Part 
I propofe not only to introduce^ defer ibe^ and explain^ 
the UJe and Application of fucb mathematical tnjlru^ 
menis as are generally made U/e of in meqfuring and 
mapping of Land^ but alfo Jhew how to reconcile the 
Errors of EJlimatitm^ as near the Truth as any Infiru^ 
ment will permit^ fo that the Dimenfions may be caft 
vp by the Pen fever al Ways ; with fome Remarks on 
the numbetkfs Errors that occur in the ProBice and 
Vfe of the ^odolite^ Circumferentor^ (Sc. Trigono* 
snetry being efential to this Miibod of purveying^ I 
therefore make it the SubjeS efthefiJ^Cbaptir. 

CHAR 
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CHAP. I. 

Containing tbe. BoSfrine- of plane .Triangles. 

Trigonometry is that Part or Branch of the MatKcmatici 
which treats particularly about Tridrtgles : It eonfifts of 
Lines aqd Aagles onjy, wherein having three Things given, viz. 
threp Sides, two Secies and an Anglt, and two 'Angles and a 
Side, a fourth may be obtained or found ; fo that in a compa* 
rative- Senfe, it. is i^oiuch unlike the Gdlden Rule; fSr Ac 
Middle Number muft be of the fame Name with the Tliirtg 
fought or required. . . 

In tk^ geometrical Part o(^\» Ttefttife^ Chapter tite itA^ there 
aire fome Definitions relating to Triffocometry, but as they are 
not Aifficientibr a Learner, whereby he may hav^ a clear and 
thoroti^ Knowledge thereof, it is therefore neccffary to intrO' 
ftace the foHowing 

De^ JKITIONS. 

. .1,. A Triangle is comprehecHled under i;hrec Lines, and coa* 
Jftiethcif fix Parts, viz, three Lines or Side$, and three Angles. 

4^ A ^hne Tnangte is prt^eAed on a^lane SaperEcies,aiid'cott* 
Jk^ij^Atly its Sidea are.Hijglit-luifSs. B^t Btf. 6^ P^ )i^ 

. 3. When two didcs**trfoffingj;aeh trthcfrntake the Atiglcs on 
iH^idids equal, rh^n^ofe Angleg \are Xiigtit-aiigU^, sutf t3ie 

Jjiflias ftfev))er^dioukMr*,*» - - 

• 4. A DligMse l**e\^idcWi Part of th^ F^lphtry, ^Cfro^iifh- 
fcrencc ©f « GlitW^^^qvH ^ |^ jgt«//J*. ^JiAe^ and ft»rtwhii« 
better than ah Halt. * 

5. The Complement of any Number of Degrees^ is what they 
Mnl^fi9o« 

6. A 
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6. A Triangle, is Neither Right-angled, having one Angle 
right ; or oblique, having none right. 

7. In a right angled Triangle, the Side oppofite to the Right*, 
angle, is called the Hypotbenufe ; and the two Sides containing^ 
the Right-angle are caNcd Ligs^y pr Bafe smd Perpendicular. 

8. In all plane Triangles^ the Sum of the thr«e Angles itt 
equal to 180 Degrees* 

9. In a right-angled plane Triangle.,, two Things muft be 
given, and one of them a Side to find a third* 

10. But in all oblique Triangles, three Things, and one of 
them a Side^ muft be'^given tafind a Fourth. 

11. Three Letters denote an Angle, as A B C fignify the 
Angle B, and two Letters a-fide, /. e. AB", denote the Side A B. 

12. Given Things, whether Lines or Angles, arc marked 
with a Dafli, (i|; and required Things, with a Cypher, 
thus, (o). - . 

• • • . ■• • 

13. Every Circle is allowed to contain 360 Degrees; every 
Degree 60 Minutes ; and evciry Minute 6<!^Se(4ond<» 

I4« d, after any Ntimber fignines Degrees ; and m. Minutes, 
thus, 35 d, is 35 Degrees; and 38 m, is 38 Minutes* 



S — 1 rSine, 

S c - I ^ } Sine Complement, 

T — I I Tangent, 

-•Tc lo^jr ! Tangent Complement, 
^5- Sec - >Standsfor^ Secant,- 

Sec c I S^ant Complement, 

Z •— I • I Bum, 
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Noti^ There arc fcvcn Cafes in right-angled plane Triangles^ 
and fix in oblique Ones ; but before I inform or dired the 
Learner to make Proportions to folve the fame, he fhould be 
Well acquainted with^. I, plate 4, which will enable him to 
fblve all the Cafes in plane Trigonometry. very readily, as that 
Figure is a Scheme on which the Dodrine of plane Triangles 
entirely depends ; and that he may perfediv underfland the fame, 
lb as to know the Names of all the Lines therein, let him obferve 
die following 

\ 
Explanations. 

1. KB, or D F, the Diameter. 5^^ 24 J>ef. Page 73. - 

2. A B, or A I, &c. the Semi-Diameter, or Radius. 

3. B I9 an Arch of the Periphery, or Circumference^ 

4. B C, the Tangent of that Arch. 

5. A C, the Secant diereof. 

6. £1, the Sine thereof, commonly called the Right Situ. 

7. A E, the Sine Complement of the feme Arch, i. /; B L 
8* GI, the Chord thereof.. . 

9. DL, the Tangent Complement of the Arch BL 
ID. A L, the Secant Complement thereof. 

11. £B, the verfed Sine thereof. 

12. D n, the verfed Sine Complement thereof. 

Laftly, m I, the Chord Complement of the fame Arch^ f. /» 
<pL 

Hence the fbllowiiig Axioms are obtained^ or dtrived. 



A X I O M L , , 

In all plane Triangles, if the Hypothenufe be made Radius, 
•ach Leg will reprefent the Sine of its oppofite Angle (as A I, 
In the Triangle A B I, &:• i, plate jl,\ But if either of the 

Lega 
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Legs be made Radius, the other Leg will neprefent the Tangent 
of its oppolite Angle, and the Hypothenufe the Secant of the 
fame Angle. 

1% To find a Side any Side may he made Radius, faying. As 
the Word upon the giren Side, is to the given Side, fo is th^ 
Word upon the Side required, to the Side required. 

2. To find an Angle, one of the given Sides mud be made Radius i 
faying. As the^Side made Radius, is to Radius, fo is the other 

Sven Side to (be Word 4ipon it, whether a Sine, Tangent, or 

P RO B. h 

Cafe I. 1t%e AngUs^ and Hypothtnufe given to find iithir of 

the Legs, 

Example in the Triangle A B C, ^. 2. 

Th^ 1 Hypothenufe AC 25 Chains 1 . f A Bi 

T»^^ {Angle - A 30d3om }8*^^" {bc}''^^"^'^ 

7i conflruSi this Figure. 

1. Draw a bafi^ Line at Pleafure, as A Dj tfteti take from the 
Scale of Chords 60 Degrees, and placing one Foot in A, de- 
fcribe the Arch m n, and mark with the Point of your Div^iders 
where it crofleth the Line A D, as at d ; and from thence lo 
^, lay ofF37 d, 30 m, taken from the fame Scale. 

2. Lay a Ruler from A to c, and draw an occult Line, upon 
which lay down 25 Chains taken from any Scale of equal Parts, 
ttfx. to C 5 and by Problem IV, Page 73, Ut fall the Perpendi- 
cular C By which compleats the Triangles ABC. 

To find ^ C by Gunter\ Scale. 

As R^^ : A C : : S, B A C : B C. 

S,^': 25 Chains : : S, 37 d, 30 m : x5.30 Chains, 

that IB to fay, the Extent from 90 to 37 d 30 q^, on the Line of 
Smtiy will rtech from 25 to 15.30 on ^c Lme of Numbers : 

Kk ' Obfervc 
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Obferve to procrcd in like Manner in all the following Propor-* 
tions, except where the Secant is mentioned, which is worked 
only by Logarithms, the which we (hall have no Occaiion to 
ufe herein, as I propofe to lay no Manner of Strefs or Depen- 
dence upon the Nicety of fuch Proceedings, fince furvcying by 
Inftruments may be performed without any Tables^ except thofe 
adapted thereto, which are at or towards the latter Part of this 
Book } nor (hould I have introduced Trigonometry at any Rate, 
but to ground .the Learner in the Principles upon which are 
founded the Method of calling up (by the Pen) the Dimenfions 
*of an Eftate wherein Inftruments were ufed, and therefore I' 
hope to be excufed for making Ufe of the Scale inilead of Loga- 
rithms, in the following Proportions ; for from what hath been 
already faid (with Regard to the Scale) it is manifeft that the 
Refult thereof will be uncertain or doubtful ; yet, notwithftand- 
ing, the Scale may very well anfwer our Purpofe in this t^lace. 

Note, The Extent upon any Line /rem a greater Number to a 
hjfer^ will reach upen the fame^ or any other Line^ from a greater 
t$ a UJfer % andf en the contrary^ from a Uffer to a greater. 

Two other Proportions to find B C. 

. tSecBAC) .AC-. T,BAC7 . ^^ 
^*lSec.BCAi • A^ • . R,T4sI ' "^ 

P R O B. II. Cafes 2d and 3d. 

3%e Angles and one Leg given^ to find the Hypothenufe and the 

0ther Leg. 

Example. 

In the right-Angled Triangle A B C, yS^. 3d. 

^. t Anele A C B = 52 d 30 m. I . r Hyp. AC 7 .^ . - 



Con- 
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Construction. 

1. Draw the Line A B, and lay thereon 19.80 Chains ; the|i 
at the Point B» ered a Perpendicular. 

2. At the Point A, with the Chord of 6O5 defcribe the Arch 
n m ; then take the Complement of the given Angle = 37d 
30m. from ofF the Line of Chordi> and lay it from m to c. 

' 3, Lay a Ruler from A to o> and draw an occult Line which 
will croft the Perpendicular in the Point C, and it is done. 

Firft^ To find the Hypothenufe A C, make it Radius, and 
the Proportion is (by Axiom I^ NoU i) thus : 

As S, C : A B : : R, : A C. 

S, 52d30im : 1980 : : S 90 : 25 Chains.. 

% 

Secondly, To find B C, A B being made Radius. 

As R : A B : : T A : B C 

T 45 : 19.8 : 37d 30m : 8.40 

NatSi When ypu work 1)y Tangents^ you muft ufe Radios 
Tangent, 45d, 

Thirdly, To find B C, B C being made Radius. 

As TC : AB : R : BC 

T, 5zd 30m : 19.80 : T45 : 8.40 

Noti alfoy There might here be made three other Proportions 
to find A C and B C, but then the Secants muft be ufed therein, 
which cannot be wrought upon the Scale (as hath been already 
obferved') 
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PROS. ill. Cafes 4 and 5. 

Thi Hypctiinufi and om Leg given^ to find the Angles and th§ 

other Leg. 

Example. 

In the Triangle A B C, y^. 4. 

T.. r Hyp : A C =r 25 Chains 7 ._^ C ACB, or BAG, 7 
^^' {Leg : AB- 4.80 do.} 8^^^" I and Leg BC, 1'^^. 

CoKSTRUCTlON. 

1. Make A B » 19.80 Chains, and at the Pdnt B treQa 

Perpendicular. 

2. Take in your Dividers 25 Chains, and fetting one Foot in 
the Point A, defcribc an Arch that ihall interfed die Perpendir 
cu!ar in the Point C. 

Laflly, Join A and C together, and it is done. . 

Firfl-, To find the Angle A C B, A C being made Radius^ 
the Proportion by Jxiomlj Note 2d^ is thus : 

Ai A C : R, : : A ? : S, A C B 

25 : J90 : : 19.80 : 52d, 3001. 

Secondly, To find B C, A B being made Radius. 

. CR, : AB::T,BAC) : BC 

^'1 T, C : A B : : R, ~ j 8,40 Chains, 

P RO B. VI. Cafes the 6tb and 7tb« 

- Tibe Legs given to find the Angles. 

Example. 
In the right-angled Triangle A B C, ^- 5* 

Ti,. T .^« I A B XQ 80 7 Chains /Angle BAC, or ACB, 1 __ 
The Legs J B J. |.4oJgivcn I and Hypothcnufc A C j '^'l- 

CoN. 
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CONSTRUCTION. 

Firft, Draiw a Line parallel to your Brcaft, and lay thereon 
19.80 from A to B, at B ere£l a Perpendicular^ upon which lay 
down 8.40 from A to C ; join A C> and it is done. 

Firft, To find either of the Angles, the Proportion is iy 
Mom I, Note 7.. 

M AB : R, : : BC : T, B A C 

19.80 : T, 45 : : 8.40 : T, 35d 30111, 

Secondly, To find the HypothenuTe A C» the Angles, as 
above, being found. 

As S, BAC : BC : : R, : AC 

S, 37d 3onl : 8.40 : : 90 : 25 Chains. 

Noie^ The 5th and 7th Cafes i^ay be performed by the 47th 
Proportion of i BookofEucUd^ to wit, the Square of the Hypo- 
thenufe is e^ual to the Bafe and Perpendiculars, wherein are three 
Varieties. 

1. The Square Root of the Sum of the Squares of the Bale 
A 6, and Perpendicular B C, is equal to the Hypothenufe A C. 

2. Tlie Square Root of the Difierence of^ the Squares of the 
Hypothenufe A C, and Bafe A B, is equal to the PerpendicuTar 
B C ; and the fquare Root of the Difference of the Squares of 
the Hypothenufe AC, and Perpendicular B C, is equal to the 
Bafe A B. 

The thru Axioms that fertain to oblique pkm Trian^hs^ tmtb the 

6 Cafes thirwf. 

A X I O M II. 

In all plane Triangles, the Sides arc iafiich Proportion one to 
another, as ara the Sines of their oppofite Angles, diat is, 

i» At 
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1. As ihc Sine of any one Angle is to its oppofite Side, fois 
the Sine of any other Angle to U& oppofite Side. 

2. As any Side is to the Sine of its oppofite Angle, fo is any 
other Side to the Sine of its oppofite Angle. 

UotCy To find a Side,' begin with an Angle i and to find an 
Angle, begin with a Side. 

From this Axiom are derived the Proportions, foe the firft, 
feconcf, and third Cafes following. 

P RO B.V. A ^• 

Cafe the ift. Cf ohliqtn AngUs^ two Angles and «»# Si4i ghin, 

ia find tither of th$ othtr Sidtu 

Example, 
In the Oblique Triangle B D C. 
r Angles p - iiyd ^ r^Dl 

Ti»] " = c'i. ir ■"^„ "H-i.- 

[side BC « 10 so J L J 

Construction. 

Nvtiy To make an oblique Triangle, three Things mu^ be 
given, and one of them a Side. 

X. Make BC equal to xo Chains, 50 Links ; and at B make 
%n Angle (by Problem the firft) equal to 23d, thus : Take in your 
Dividers the Chord of 6od. and with one Foot in the Point B, 
4efcribe the Arch a b, on that Arch lay 23d from c to d, through 
the Points B and d, draw the Line B d. 

2. From 180 Degrees, the Sum of all the three Angles^ by 
Definition 9, take X5od, the Sjum of the two given AngleSf 
the Remainder is 30, the Quantity of the Angle BCD. 

3 At 
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3. AtC make an Angle of 3ad in like Manner, that is, with 
the Chord of 60, defcribe the Arch e f, and lay thereon 3od from 
g to h. 

Laftly, Through h, draw the Line Ch» that ihall interfe6i 
the Line B d in I>, and it is done. 

Proportion. 

The Proportion, according to Axiom the fecond, for finding 
the Side D C, is. 

As S, of the Angle B D C, is to B C, fo is the Sine of the Angle 
I> B C, to D C, the Side required. 

AsScD : BC :: SB : DC. 
S3 : 10.50: : 23d ~ 5.10 

T6 find the Side B D, the Proportion is by the fame Axiom. 

As S,D :BC::S,C::BD 
Sc53d : 10,50 : : 30 : 6,50 , 

P R B. VL Cafes the od and 3d. fg.j. 

Twtf Sidis and an AngU 9ppoJiti to one of thim given^ to find th$ 

other oppojiti jtngUy and the third Side. 

Notey The given Angle obtufe, the Angle fought is acute : 
But when the given Angle is acute, and oppofite to the Icfler 
given Side, then it u d^ ubrful whether the Angle fought be 
obtufe or acute, and ought to be determined before the Ope- 
fation* 

Exampli in the oblique Triangle BCD. 

CBC 10^50 1 r Angle D obtufe, 1 

The Sides < B B 6,50 f given < and > required* 

CAngleG3od3 C Side CD ) 



Coif. 
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I. MakeBC 10,50 Chains, and at the Point C make an An** 
gle = 30(i, then take in your Dividers the other given Side, vi%. 
B D => 6^50 Chains ; and fetting one Foot in the Point B, <ie- 
fcribe an Arch that (hall I'nterfeS the Line C D, in the Poiat 
D ; then join B D and it is 4one. 

For the Angle D| the Perpendicular is 

As B D : S C : : B C : Sc D 180 

6,50 : 30d : : 10,50 : 53d 53 

TheAng.D « 127 

» 

Nctif The Proportion produceth 53d for Che rehired Angle; 
but being obtufe^ you muft take its Supplement to i8od, viz* 
tiyd, u above. 

A X I O M IIL 

In all plane Triangles^ as the Sum of the Legs is to the Dif- 
ference of the Legs, fo is the Tangent of half the Sum of the 
oppofite Angles, to the Tangent of half the Diference ; half 
that Difference added to half the Sum, gives the greater Angles 
and taken from half the Sum, gives the lefler Angle. 

P R O B VIL Cafes the 4th and 5th. fig. 8. 

yw# Sides and thi included Angle given j U find the AngU and the 

9ther Side. 

Example. 

ThcLeg.] BD= '63 LvenJ**'*AnglcC&p& the Side 
[Ang.B= 23d J 1 DC required. 

Construction. 

B ?• ?™^. *•« Line B C parallel to your Bwaft, and A the 
Pomt B make 90 Angle of 23d. 

2. Take 





i8o 


- 


*3 


Zopp. < 


t IS7 


i the Sum 


78.30 
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2. Take from your Scale of equal*P«rts 105 Chains, and lay 
it down from B to C, and in like Manner lay 65 Chains from 
B to D ; join D and C, and it b done. 

F^ropartian wherety to find the JngUs^ See tb^forigping Axiom* 

As Z Legs ; X Legs : : T 4 Z 2 opp. < s : T ^ X 
170 : 40 : ; T 78,30 : 49^10 

49,10 

Lefler Angle 29,20 "» C 

Greater Angle 127,40 as D 

105 
65 

ZLe^3 170 Chain* 
X Legs 40 Chains 

To find D C, this is the Proportioo. 

As S C : D B : : S B : D C 

S 29,20 : 65 : : 23d : 53 Chains. 

A XI OM IV, 

As the Bafe is to the Sum of the Legs, fo is the Dlffsrcnce of 
the Legs to the QiflFerence of the Segments of the Bafe ; half 
that Difference added to half the Cafe gives the greater Segment, 
and taken from half the Bafe gives the Mer Segment. 



PROS. Via. fg.f). 

Tbi thru Sidis ef a Triangtt ^vm /# find ibt Angkt. 

fBC-xo,sol f b1 

The Sides J B D <* 6,50 f gtvc9< thdr Aoglet C >iequife4. 
^DC*. 5,3oJ I Dj 

L 1 Qon- 
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Constructiok; 

■ 

I. Draw u occult Line ptrallel to jrour Breaft, and lay there* 
on ID Chains, 50 Links, from B to C $ take alfo 6 Chains, 50 
Links, in your Dividers, and fetting one Foot thereof in the 
Point Bt defcribc an Arch. 

)• TAt 5 Chains, 30 Links, in the Dividers, and fetting 
one Foot in - the Point C, with the other defcribe an Arch that 
(hall interfea the former in the Point D -, joint B D and C D 
together, and it is done. 

Pr9p9rtion to find the Segments hy Scale and Dividers. 

As Bafe : Z Legs : : X Legs : : X Segments. 

iPiSQ : 1 1,80 : : 1,20 : 1,34 t .^, S 6,5^ 



,67 

iBafc 5,25 


Sum ii}8o 


Qieater Segment 5,92 
Lefler ditto 4,58 


Difference 1,20 



To find the Angle B. 

AsBD:R:AB:S. ADB 
6,50 : 90 : 5,92 : 65 

Hence the Angle B is 25d, and by the 3d Axiom find the 
Angles C and D, 

As ZLegs : X l^gs: : 14 Zopp. <8 : T i X 10,50 180 

17 : 4 • 77^30 : 46,45 6,5 25 

Sum of Legs 1 7,0 z op. < 155 

Diff. ofLegs 4, 4^277,30 

46,4s 

The greater Angle 124,15 



< * 



The4«ftr Angle ao,4J 

Thit 
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This Problem concludes plane Trigonometrjry which Branch 
betng well underftood, will gready enable the joung Learner to 
work a Naiziber of curious Queftions relating to this and 
feveral other Branches of the Mathematics ; fokne of which 
would undoubtedly prove entertaining here if the Size of this 
Treatife would admit thereof: Bat, perhaps* fome that look 
upon the firft Part of this Treatife to be fufficiently comprehen* 
five in the Art of furveying, may be at a Loft to know wherein 
Trigonometry is, or can be ufeful in this Place; to thofe I 
anfwer. When Inftruments are ufed. Altitudes, Deprei&ons* 
Bearings, and Diftances may be obtained thereby: Alfo thofr 
Tables towards the End of this Book were calculated by Trigo- 
nometry, wherein the Bearing (er Angle at the Perpendicular) 
and Hypothenufe being given, to find the Bafe and Perpendicular ; 
fir in all right-angled f km Triangks^ the Hypothtnufi ripnfints thi 
ftatimarj Line \ the Bafe (with RefpeSi to Surveying) is the De^ 
parture ; the Perpendicular is the Difference of Latitude ; the AngU 
at the Perpendicular reprefents the Bearing or Angle Mtdi hy thejla^ 
tionaty Line and Meridian ; and the Angle at the Bafe is the Bear^ 
ing Complement. 

Note^ Whatever herein relates to Surveying* is more fully ex* 
plained in Chapter the thirdly to which I refer my Reader. 



hit CH A f 
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C H A P. 11. 

Gon/aimng the Difcrtpthn and XJfe of fever al Infirih 

ments thai are made IJfe fffin the Art of Surveying. 

< 

S E C T I O N I. 

TH £ pnfiical Part of Surveying for Ages paft^ hath been 
generally performed' by fuch Inftruments as are particularly 
adapted to the Art, which may be comprehended under thejLwo 
following HeadSf viz. Lines and Angles. 

Firfi of Lints f w nuafuring $/ Dijlances. 

There are feveral Sorts of Chains, &f. mentioned for that 
Pucpofe in Pages 82 and S3. 

SifinJfy cf JngUs* 

There are various Inftrumci^ts whereby the Quantity of An- 
gles are taken, namely, the Theodolite, Circumferentor, Semi*^ 
circle^ lic.l^c* 

And tbirdfy. 

There are alfo many Inftruments ufed in planning a Survey- 
from the Field Notes, calculating and working Proportions, &c* 
as the Protiafior Scale^ Hiding £lile, Pividers, &^. 

S E C T. . II. 

And firfl $f tbt THEODOLITE. 

There are fuch Varieties of Theodolites conftru£led now-a- 
ravs, that it would be an endlefs Talk to give a particular Dt- 
fcnotioaof itchj Itherefcro think it fufficicnt to give fuch a 

general 
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f;eneral Account of them as may Enable any Perfon, deftrous to 
learn the Ufe thereof, to know how to diftinguiih f«ch from other 
Inftrunients. 

f 

The Theodoh'te hath been accounted ufeful in Tome Surveys, and 
are moft commonly made of Brafs, Aipported by three Legs, and 
confifis of a Circle about 8 or jo Inches Diameter; this Circle 
is divided into 360 Degrees, and thefe Degrees in fome are fub- 
divided into fmaller Parts, as the Size of the Inftrument will 
admit of ; fometimes by equal Divifions, and fometimes by Dia- 
gonals drawn from the outermoffc to the innermoft concentrick 
Circle of the Limb. 

There is, in the Middle of the Brafs Circle, a Box and a 
Needle touched with the Loadfione, the Center or Cap of the 
Needle being in the Center of the Circle ; as is alfo theCenter of * 
the Index upon which it turns to take up any Angle as Occa- 
iion requires. 

On the under Side of it th^re is a Ball and Socket fcrewed on, 
by which it is fixed 00 a three-legged Staff, fq that, when in 
life, it may be turned about, or hxt in an horizontal Pofitioa 
without removing the Legs of the Staff. 

This Inftrument is efteemed tifeful to take Angles, Eleva* 
tions, and Depreffions ; and to take the Quantity of an Angle 
thereby in the Fields proceed thus : 

Place the Inftniment in the angular Point given, then turn 
the Index till it is parallel to one Side, and make faft the Ball 
by turning a Screw fixt therein. 

Secondly, Turn the moving Index until you have it difeAI^ 
in a Line with the other Side, and take an Account of th^ !>«• 
grtes cut in the Ltmb by the graduated Edge of the moring 
indext which is the Quantity of the Angle requhed. 

. Bta bin nou^ The larger the Limb thereof is, the more near 
the Truth you may come in efteeming the Quantity cut by the 
graduated Edge of the Index. In the next fui«:eeditig Chapter 

"" I have 
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I have expttiatcd upon the Ufe and PraAiee of this laftromentt 
which fee. 

OftbiCIRCUMFERENTOR. 

The Circumferentor confifts of two <^hief Parts, namely, the 
Box and Index ; the Index is commonljr about 14 Inches long, 
with a Sight at each End $ the Box or Circle it often made in 
Proportion to the Index, viz. the Diameter of the Box, or Cir- 
cle, is about half the Length of the Index. 

There is, on the under Side of the Inftfument, either a Ball 
and Socket, or a Socket fcrewed on, that it mav thereby be 
placed upon a three-legged Staff. In the fame Manner as the 
Theodolite is fixed when it is to be made Ufe of. 

Some of the Indexes have Scales of equal Parts thereon, of 
fix, eight, ten, or more, to an Inch, and ferve for Scales to 
protraS with, for which Purpofe the Inftrument is applicable. 

In the Bottom of the Box there is the Mariners Compafs re- 
prefented by 32 Points, with the Flower de Luce for the North ; 
the Side of the Box is divided into four Nineties, r^prefenting 
the four cardinal Points ; and the upper Part of the Box is 
divided into 360 Degrees, if the Box -be large enough to admit 
of it, fo that you may either count by the Points of the Com- 
pafs within the Box, or by the Degrees from the Meridian. 

The Flower de Luce in the Box, is placed exafbly over a 
Line fhat goes through the Middle of the Index, paffing through^ 
the Center of the Compafs ; and that End where the Flower de 
Luce is placed, mufl always be turned towards you in Time of 
Obfervation, except when you take back Sights. 

In the Center of the Bex (which is exaAly in die Middk of the 
Index) there is fixed a (harp-pointed StedCenter*pin» upon which 
there is fufpended a Needle touched with the Loadftone, and co- 
rered with aQlafs, to defend it both from the VioteiKe U the 

Ac 
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the Air, and Inclemency of the Weather : Thus fecured, the 
Need!e points North ^nd South, the Variation excepted, which 
ought to be found and allowed for in placing the Flower de 
Luce in the Map according to the true Pofition or Situation of 
theEftate. 

Find the Variation as hereafter taught, and allow for it ac** 
cordingly. 

At each End of the Index are fcrewed two Vanes, or Sights, 
through which you arc to look at the Objcft propof^d for Ob- 
fervation. i 

This Inftrument (as well as the Theodolite already mentioned, 
and all other horizontal Inftruments) is placed 'upon a three'* 
legged Staff, and moves by the Help of a Ball and Socket. 

The Ufe of this Inftrument, is to find the Quantity of any 
Angle in the Field, fo that the fame may be protraftcd or plan- 
ned, and is thus performed : 




Let L O and L M be two Hedges in a Field, an4 it be re- 
^ired to know what Angle the Hedge L O makes wilJi L M, fet 
up the Inftrument at L, ond fixing the Flower de Liice towards 
you, look along the Hedge L O, and obferve what Degree the 
Needle ppints at, which fuppofe 50, then turn th|e Inftrument 
about till you can behold, through the Sights, the Hedge L M ; 
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and obferve alfo what Degree the Needle points at, fuppofd 
io6, from which ttke 50 (the former Bearing) there Remains 
56^ the Angle requiredt 

Nate^ If in taking the Degree of any Angle, the Needle 
ihould point on each Side of 360, you muft add what the firft 
Obfervation wanted, or was paft 360, to what the fecood 
wanted, or was paft 360, and the Sum is the Angle required. 
This it fo eafy that I think an Example needlefs. 

Of ibi PROTRACTOR. 

The common Protraflor generally confifts of two Parts, a 
Scale and a Semi*circle, though there are Numbers made having 
no Scale ; the S<aii-circie is to lay down Angles, and the Scale 
it no more than a Scale of equal Parts to plot by. 

' They are moftly made of Brafs or Ivory of different Sizes, 
as well as different Shapes; the Brafs ones in Cafes, commonly 
reprefent a Semi- circle ; fome indeed there ate both of Brafs and 
I?ory, made in an oblong Form, but all ferve for the fame 
Purpofes. 

In the Middle of the Diameter there is a Point which is the 
Center to the Protra£^or, about which are, drawn three concentric 
Semi-circles within each other, at fuch a Diftance that the two 
Spaces between them will contain Figures, each Quadrant of the 
Semi-circle being divided into 90 equal Parts called Degrees, (q 
that the Semi-circle contains 180 Degrees. 

^ The outermoft Circle is marked from the Left to the Right 
with 10, 20, 3O9 &c. to 180; and the innermoft it numbered 
from the &ight to the Left back again, with 10, 20, 3O9 &c. to 
180 Degrees \ fome of the innernioft Circles are maiked difie- 
rent, viz. from the Left to the Right with 190, 200, 210, 220, 
&c. to 360: The Diameter of the Protrador (wherein the Center 
is) reprefenis the Meridian, and calling that End North where 
the outermo^ Circle begins to be numbered, the other will be 
South. 

USE. 
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U S E^ 

Chufe anj^ convenient Point on your Paper, to whic|i brin^ the 
Center-point of your ProtraQor, then look for the Degree of your 
firft Station in the Sertii-circle, and thereat make a Point ii> the 
Paper with a Protracting Pin, or iine*pointed Needle, through 
^hich, and the firft chofen Point, draw a Line upwards, if your 
'Degree be lefs than 1 80, but downwards if more ; upon which 
Line lay off the Diftance chained (the firft Station) from a Scale 
of equal Parts, and at the End thereof place your Protraftor as 
before (if you protract by Parallels) parallel to a Meridian Line 
drawn through your iirft chofen Center^ and examine, in the 
Semi-circle, for the Degrees of your fecond Station, which mark 
in the Paper, as before directed ; through this Point and the [aft , 
Center-point draw a Line upward if your Degrees be lefs tdan 
tSo, but downwards if more; upon which Line lay down 
your fecond Station in Chains and Links taken from the 
Scale ; and in this Manner proceed until all your Stations are 
protrafied. Whoever are deiirous to have further Explanations 
hereih, let them turn over to Chapter IV, wherein they will 
meet with an emblematical lUuftration* 

O/thi SECTOR, 

* Th6 Sedtor is an Inftr ument that hath been formerly of al- 
moft univerfal Ufe, being applicable to Arithmetic, and all the 
Branches of the Mathematics ; nor is it yet quite divefted of its 
Property and great Ufe ; but fince, Gunigr's Scale hath been 
invented whereby the Proportions in Trigonometry, Naviga- 
tion, Aftronomy, ice, &c. are performed as accurately, and 
with much lefs Trouble, the general Efteeni that this Infirument 
defervedly met with daily declines. 

* This Inftrument is conftrufled of Silver, Brafs, Ivory, or 
Box Wood, in Length 6, 8, 9, of 12 Inches, with a Joint 
like a Carpenter's Rule, fo that.the faid Legs, together ^ith cer- 

.tain right Lines drawn from the Center of the Joint, contain 
Angles of difierent Qijantities : The Lines that are, commonly 
drawn upon the Face of this Inftrument^ to be ufed Se£ior- 
wife, are the Line ^f Lines, or equal Parts, numbered with 
2| 2y 3) ^^ 1^9 ^^ marked with L L ; the i may fometimes 

Mm * ftand 
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* ftand for 10, the two for 20, or 200, &c. according as the 

* Matter in hand requireth. Next thcfc lies a Line of Chords 

* ifluing from the Center, and marked with C C at the End, and 

* numl^red 10, 20, 30, &c. to 6od, which Chord of 60 is 

* equal to the Radius of a Circle, or whole Sine of 90, hj 

* Pr(f. 15, BioilV^ of Euclid. 

* On the other Face of the Sefior is a Line of natural Sines, 

* numbered with 10, 20, 30, &c. to 90, and marked at the End 
^ with S S : By the Sides of the Sines lie two Lines of natural 

* Tangents ifluing from the Center alfo, and numbered with 
' lo, 20, 30, &c. to 45d ; becaufe the Tangent 45, Sine of 

* 90, and Chord of 6o, are all equal to the Radius of a Circle. 

* Theft Tangents are marked at the End with T T : between 

* the Sines and Tangents on each Leg is a Line of lefler Tan- 
' gents, ifluing from two little Brafs Centers, and there begin* 
' ning to be numbered with 45, 50, 66, 75, and marked 

* With 1 1. 

' This Linefupplies the Lihe of greater Tangents when your 

* Angle exceeds 45d ; and on the fame Face with the Chords, 
' and equal Parts, or Line of Lines, lies the Line natural Sc- 
^ cants, ifluing from two little Brafs Centers lying betwixt 

* the Chords and Line of Lines, and numbered with 20, 30, 
'40, 50, 60, 70, 75, marked with S S. Thefe Chords, Sines, 

* Tangcn's and Secants, are all projedled from the fame Circle 

* to the Radius of the Sedtor they are placed upon. There are 

* other Lines arbitrarily placed upon the Se^or, but tending 

* nothing to my prefent Purpofe, I (hall not, therefore, trouble 
K the Reader with their Defcription or Ufe at this Time/ 

USE. 

* I Ihall only touch upon geometrical Proportion, or'tbe Rule 
^ of Three, which is a great Part of Arithmetic ; and in per- 

* forming this obferve this Method, which (hould alfo be ob- 
' ferved m the Proportions of Trigonometry, or any Operatioa 
' performed by Sines or Tangents^ as well as the Line of Lines. 

RULE. 
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RULE. 

* Take thcTecood Term in your Compafles, and placing one 
Foot of your Compafles in the firft Term, on one Limb of 
the Se£ior, open the Sedor fo that the oth,er Foot of the Com- 
pafles will fall in the faid firft Term on the other Limb of the 
Scftor ; then keeping the Scftor at the fame Opening, place 
one Foot. of the CompafTes in the third Teim; on one Limb 
extend the qther to the faid third (or collateral) iTcrm on 'he 
other Limb ; that Extent roeafured on the Line, in which the 
Anfwer is to be (whether Number, Sine, or Tangent) ihall 
give the Anfwer to the Queftion, 

Example. 

^ If 4 Acres of Land, or any thing elfe, be lett at 2I. 10 s. 

* per Annum, what will 6 Acres amount to at the farae Rate i 

^ This Queftion, according to the Rule of Three, is thus 
^ ftated : 

' Acres S. Acres* 

If 4 : 50 : : 6 

* The Ternri required, or the Anfwer, being always of the 
< fame Name or Denomination with the middle Number, in this 

* Station it is Shillings, therefore take the fecond Term 50 in 

* your Compaflfes, viz. extend the CompaiTes upon the Line of 
^ Lioes froo2 the Center to 50, and wi^b that Extent, and one 

* Foot in 4, the firft Term, open the Sector till the other F^oot 

* fall in 4 on theLiiieof Lints on the other Limb; then keeping 

* the Se^or at that Opening, extend the Compafles from the 

* third Term 6, on one Limb to the fame or the other; that Ex- 

* tent meafured on the Line of Lines from the Center of the 
« Se£tor, will reach to 75, viz. 75 s. or 3 1. 15 s* the Anfwer to 

* the Queftion. 

* And as the Rule of Proportion is worked by the Extent 
^ before-^mentiooed, fo Multiplicati9n is performed by making 

* I, the firft Term in the Proportion, and faying, as i to the 

* Multiplier, fo the Multiplicand to the Produd; but the 
' Proportioa being already explained in the Ufe of the Line of 
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* Numbers, and the Manner of extending upon the Senior bo 

* ing jutt now defcribed, I (hall not nped to enlarge further 

* upon it/ 

Nbti^ There arc feveral other Infiruments ufed in Surveying, 
to wit, the Perambulator y plane TabUy &c. which might herp 
be defcribed, but I prefume thofe already mentioned fufiicient. 
As for the plane lahle^ I am not infeniible that it is very much 
ufed by Numbers in this Kingdom : Til grant that a Surveyor 
may thereby take Dirpenfions upon an horizontal Plane, but to find 
the Contents of thofe Dimenfions he mi^ft have Recourfe to Scale 
and Dividers, and then the $ld JJfiftant Efti^tion will officioufly 
recommend itfelf. But if the Field or Eftate (wherein the plane 
Table is made Ufe of) be hilly or uneven, the Error arjfing from 
fuch Dimenfions, will be in Proportion to the LJnevennefs of the 
Earth^s Superficies ; for Infiance, admit a Field very uneven or 
hilly on one Side^ and theoppofite Side flat or level, which Field' 
being mcafured by a plane Table from one or two ftationaiy 
Places, the Dimenfions of the hilly Side being planned upon Paper, 
will moft certainly diftort the fame of its true Form. See Chapter 
the 3//, Part the fecond. But this is not all, there are other bad 
Confequcnces that tht plam Table is Heir to; for in wet or hazy 
Weather it cannot be ufed, confequently the Meafurer muft 
ftand ftill : Rain in half a Minute deftroys the Work of the 
Day ; and though it be defended from the Rain, yet, notwith- 
ftanding, wet or dry Weather will dilate or contraft the Paper. 
And though it doth efcape all thofe Difafiers, it is Confefledly 
granted by moft of the Practitioners themfelves, that the Chain 
alone is" more expeditious, and equally as correft ; nevcrthclcfs 
there are many plane Table Praftitioners {o enamoured, or rather 
infatuated therewith, that a Blackmoor may as foon be wafhed 
white as to dlffiiadefome Praftitioners from their darling Opinion 
in its Favour, who, inftead of fupporting this Inftrument, (by 
vfometrical Prsefs) from Cenfure, too many of them aiEgn this 
Aphorifm : ' / have praSijed and ufed the Table upwards rf forty ^ 
fifty ^ or 60 Years ^ and am fure^ fiay very fure^ it is right y other * 
wife fl)ould not have meafured fo long therewirL^ , I can afliire my 
Reader, that in the Circuit of Application for Subfcribers, I met 
with feveral Plane-Tablc Surveyors who gave rio other Teftimony 
fgr its Corre£lnefs than their long Pra6iice thereof :« Moreover 

it 
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it were to be wifhed that all thofe Surveyors who are equally wed- 
ded to, and prepoflefled in Favour of Inilruments, /. e* the Fheo- 
fiolite, Circumfcrentor, Semi-circle, &c. were lefs partial and 
more charitable in their RefIe£):ions agaihft the plane Table and 
its Adherents. I fay let them not contemn a Method fince theirs 
is fcarce advanced one Step nearer the Truth, as will appear 
gnon* To cenfure thofe of the fame ProfeiEon adminifters no 
additional Credit to the Charader of any Man ; let not, 
therefore, any Perfon confciou^ of his Error be guilty of throw- 
ing the firft Stone, but always favourably fpeak,. and chearfully^ 
affift (if required) a Brother Concomitant; whoeverthus deport 
tliemfelves^ will, in the End, {if n§i before) reap the Advan- 
tage thereof. 

Of /*/ Variation cf the Needle, and hew to reSftfyyovr Meridian. 

■ - -n 

1. The Variation of the Needle, or Compafs, is an Arch of 
the Horizon, intercepted between the Sdftice and magnetic 
Meridtan, either cafterly or wefterly, and* cannot exceed 9a 
PegreeSf - 

2. The Variation is eafterly when the magnetie Pole is to the 
Eaft of the North Pole, bat if it lie td^ the Weft, th^h the Va^ * 
riation is wefterly. , . . . * 

3. Magnetic Poles are two (imaginary) moving oppoCte Points, 
which revolve about the Poles of the World nearly 9 Degrees 
diftant therefrom, and compleat their Revolution in about 600 
Years, whith occaiions the Variation of the Needle. 

« 

4* Magnetic Meridian, is a great Circle palling through the 
magnetic Poles, to which' Meridian the. Needle hadi Refpe£);, if 
nototherwifeobftruded. 

• 
5 The Variation of the Needle may be found by an Ampli- 
tude or Azimuth* to find which you muft have the Latitude of 
the Place, the Declination of the Sutlf. and magnetic Ampli- 
tude thereof. , * 

6* The 
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6. The msigaetic Amplitude, is an Arch of the Horison, in* 
tercepted between the Eatt and Weft Points of the Compai^, and 
the apparent rifingor fetting of the Sun from the above-mentioned 
Points, which is found by obferving the Sun either at rifing or 
fettingt with an Amplitude Compafs. 

7* Amplitude is alfo an Arch of the Horizon, intercepted 
between the Sun and the Eaft and Weft Points of the Horizon^ 
and mty be found by this Analogy : 

As Sine Coou Lat, is to Radius, fo is Sine of the Sun's Decli-* 
nation, to Sine of the Amplitude. 

8. If the Magnetic, and the tru^ Amplitude are both atike, 
(which (eldom happens) then there is no Variation ; but if they 
jliSer, their Difference rightly counted, is the Variation. 

Note ift. The Amplitudes, both North, or both Sourh, their 
Difference is the Variation ; but one North and the other South, 
their Sum is the Variation. 

2. Both Amplitudes eafterly or wefterly, if the true Ampli* 
tude be to the Right-hand of the Magnetic, the Variation is 
Eaft ; but when it is to the Left-hand, then the Variation is 
Weft. An Example or two will make it eafy. 



Example I. 

Suppofe the true Amplitude at Sun rifing be Eaft, 28 northerly, 
and magnetic Amplitude be Eaft, 9 Degrees northerly, their Dif* 
ference is 19, the Variation. Now, as the magnetic Amplitude 
is more remote from the North than the true, therefore the Varia- 
tion is wefterly. If this had been at Sun fetting, the Vs^riation 
would have been eafterly* 



v" 



Example II. 

At Sun-fetting let the true Amplitude be Weft, 21 northerly, 
and the magnetic 14 Weft foutherly, their Sum is 35, the Varia- 
tion eafterly. 

It 
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It k afinncd diat the Needle has a particiilar diumal Varia* 
tion of a few Minutes, naaiely, from about d^t in the Morn- 
ing, tin about four in the Afternoon ; duriog which Time the 
Needle is gradually and r^uiarl j affe6led by a weflcrly_ 
and then becomes ftationary for fome Houis : The ~ 
weflwvard gradually decreafes, and the Needle le-afliimes its for- 
mer State of Corrednefs. This Variation increafes and decreafcs, 
as the Sun approaches to or declijkes from us, va* it is fuppofed 
to have in 

January 7I 1 Jufy 13 f 

February^ | Augujl 12 1 

May 13 I I Nffvember 8 1 

yune 13J j December 7 L 

Hence the Variation of the Needle (in the Surround of a Sur- 
vey) may more juftty be imputed to this, than to the magnetic 
Variation, for I can afilire my Reader that the Variation of the 
Compafs (as it is commonly called) has not the leaft EthBt upoa 
any Angle taken by a Needle in the Field $ for Reafbn will con- 
vince us, that as the Point of Attradion is fo very remote from 
the Inflrument, the Error of Courfe is infignificant $ and though 
500 Chains were meafured eafterly, or weflerly, from any Me- 
ridian in the temperate Zone, it would not afied the Needle one 
tenth of a Degree, or 6 Minutes, vrithrefped to the Angle. 

Thus have I given my Reader a brief eafy Method of finding 
the Variation, which will enable him not only to place his Map 
in a true North and South Pofition (when the Needle is ufed,} 
but likewife (if he has any Notion of Dialling) direfi him how 
to fix his Meridian, or twelve o'Clock Line. 



CHAP, 
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CHAP. IIL 

r 

Teacbetb the invaluable Method of cafting up by the Perii 
the Dimenfions of an EJlate taken as correSlly by 
an tnflrument as the Nicety of Efiimat ion will ad- 
mit of. 

TH E Inftrument it> Surveyiiig (as already obferved) is only 
to take the Quantity of an Angle, which to perform in 
in the Surround of an Eftate to an ExaSnefs, is beyond not only 
the Rqach ^f Inftruments, but likewife out of the Power of the 
moft judicious Praditioner, for the following Reafons : 

, I. Every Circle is allowed to contain 360 Degrees (equal to 
twipnty-five Thoufand, two Hundred Englijb Miles, or there- 
about^,) a^r appears in the Box of a Circumferentor, or the Limb 
of a Theodolite : Now tbe^ undivided Space between each of 
thofe Divifions on the Limb, or Card, is (69 Englijh Miles, and 
fomething better than a half) abfHit the 20th Part of an Inch ! 
This Space is fo fmall, that it will not admit of a lefs Subdiviiton 
than a Quarter, though there h not qne Inftrument in an Hun^ 
dred thM h^th the Space between the .Degrees divided; then 
judge, kind Reader, if it |»e poffible when tbe Needle, or gra?- 
duated Edge of the Index points thereto (in taking the Quantity 
of an Angle) to guefs thereat nearer than one Quarter of a Dc* 
gree, to wit, about 17 Englijh Milts: This is what I term in the 
FiddEjiimation^ by which a Quarter under or over the true 
Angle may readily be entered : However, let us fuppofe an Eftate to 
be horizontal, (which is feldom or never met with) and admit it 
was furveyed by 10 or 12 ftationary Lines and Angles taken by aii 
InftrumeiYt ; but, as above obferved, the moft circumfpe£t Prac* 
titioner cannot avoid entering 12 or <5 Minutes (or J^Us) more 

or 
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Or lefs, than the real Quantity in moft of the Angles, if not in 
all ', and th<;refore, (if one Error doth not cancel or reconcile 
another which often happens with Inftrumerts) the Mii^ake 
may be great, the Clofe imperfedl, and confequently the Plah 
incorrcd. Moreover, let us fuppofe the Inftrument perfeft 
(though contrary to Reafon^) and that the Surveyor can thereby 
take the real Quantity of every Angle in the Fields (which is 
equally as impojjible as to divide or fplit a Hair of the Head into 30 
iqual Parts) ; neverthelcfs there is another unfurmountable Dif- 
ficulty attending the Ufe of the Inftruments more irreconcileable 
than the above, which I prefume is not intirely owing to, or oc« 
cafioned by the lmferfe£iion of the Needle^ carelefs Chaining, or 
Ejlimation (though it is mantfeji that Errors are thereby committed^) 
but chiefly to tne Irregularity of the Earth's uneven Surface ; 
for in meafuring with an Inftrument, the Terraqueous Globe is 
confidered as a Plane comprehended under a right-lined horizontal 
Superficies (though apparently curvilineal \) the Meridians, oc 
North and South Lines, are confidered thereon as right Lines 
parallel to each other ; and the Eaft and Weil Lines, or Parallels 
of Latitude, tocrofs the fame at right Angles, fee fig, I2» 
plate 4, wherein the Lines N S, rcprefcnt Meridians, and E W 
Parallels of Latitude ; and the Lines A C, and C F, two ilatio* 
nary Lines taken in the Surround of an Eftate. 

1. Let It be granted that the Bearing of the Angle B A C be 
taken as exa£l as poffible-for the firft Station, which being en- 
tered, the Surveyor proceeds in meafurinsr the curved Line A C, 
= 11 Chains, which reprefents the Unevennefs of the Earth's 
Surface. 

2. Bt'ing at the End of the firft Station Line^ to wit, at C, 
tHrhere the Inftrument being likewife fet up, in like Manner take 
the Bearing of E F, the fecond Station ; this being entered and 
chained, thus let the Surveyor proceed with every Station until 
he ends where he began, taking up the Offfetsor InfetsoA each 
Statton» as dire£tcd in Part the firft. 

3. In protracting thofe Dimenfions, the Surveyor will then 
(if not before) difcover the Miftake in both Lines and Angtes, by 
an unavoidable Difclofe occafioned (if not elfewhere) in Statioa 
(|ft« This Figure eaLhibits at firft Sight a Diftortion of the whole 

N n Survey ;. 
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Surv^ : For z farther Illuftration thereof, the curved Line AC 
(as before obferved) reprefents the uneven Surface of th<j Earth, 
whereon a ftationary Line (taken in the Surround of an Eftate) 
meafured ii Chains, though the true liorizontal Diftance is 
byt 10, which, when planned, or protraSed upon a plane 
Superficies, to wit, Paper, the Error will be loo apparent to be 
concealed. 

Demonstration. 

I. Take ii Chains from any Scale of equal Parts, and lay it 
down from A to D^ Jig- 12, which fliould have extended no far- 
ther than to C» the Plsuee whereat the feeond Station in the 
Tieldi began. 

a. At the Point D, inftead of C, lay down the Bearing of 

{our feeond Sution (equal A C F,} viz, A DG, but the Point 
' is the Ptace whereat the third Station in the Field was taken: 
Hence it is manifeft, that your feeond Angle A C F« is become 
(upon Paper) A CG, being increafed by the Angle F C G ; alb 
the true ftationary Line A C, is become A D, bring increafed 
by the Diftance C D ^ i Chain, the truC/ Difference of Latitqiie 
of the Stat. AC, is A B9 but becomes A H, being increafed 
B H s 80 Links; and the Departure B C^ is become D£, 
being alfo increafed a D = 60 Links, confequently the An- 
gles, Diftance chained, Difference of Latitude and Depar- 
ture, will, throughout the Survey, all vary from the Truth, 
and therefore a Difcbft is unavoidable. Q.E D. 

Hence it is evident, that when Inftruments are made Ufe of 
in Surveying the Refult will be doubtful, and theClofe imperfe^\ 
whether the Miftake be ec^afloned by the Irregularity of the 
Earth's Superficies, EjiimatiQn^ or the Inc^rreSfnefs of the ' Inftru- 
metit, is not material, finee the Error is unavoidable; therefore 
how ab^r^i, how ridiculqui it i? fpr any Man to aifirm (in ttie 
Surround of an Eftate) that he can^ with a^ laftrun^^n^, Qbxm 
a Cloje within three Links; perh;^ps wh^n he faid fo, he m^ant 
that one Error (hould compenfate for, and clofe another ; for do 
but s^ any Inftrument Praflitioner what AUpwan^re he m^kes, 
or how he accounts for Hills, Dalep, &c. in protraQipg his Pi- 
meofionr? H^ will immediately anfw^r, Th»X^ hi? fubtr^^ fomc 

•Lii^kt 
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Links from thofe Stations taken thereon. Does not this Step 
plainly prove that his Proceedings are attended with random 
Guefs-work i The honeft Farmer, from the Gleanings of Ex- 
perience in Cultivation only, can do no more than guefs at the 
Quantity of an Inclofure. 

Noti^ If the Sum of the Angles tiiken in the Surround of an 
Eftate, be divided by the Number of Stations therein lefs by 2^ 
and nothing remaining, proves the Angles exa£lly taken ; but 
where is the Surveyor that can boaft of fuch a^Clofe, even upon 
an horizontal Plane? neverthelefs, though fuch a T^ftimony in 
Pradice did occur when the Dimenfions are planned, the Sur- 
veyor (according to the eld Method) muft caft up or find the Con* 
tents thereof from the Plwn by the Help of Scale and Compafs; 
and then judge, kind Reader, at the Confequence of fuch boafted 
£xa£biefs in the Field Notes, when the friendly Affiftant Efii- 
mation muft lend a helping Hand ; therefore, from what hath 
been obferved with Regard to Inftruments^ it is clearly manifeft 
that Errors both in the Fields and Chamber, are moft certain ; 
however, as thofe pertaining. to the Inftrument in the Fields can- 
not be totally removed, let us endeavour to remove thofe of the 
Chamber. 

Mr» Hinry TVUforty in his Treatife intitled Surveying Improved^ 
introduces a Method to find the Area of an Eftate by the Pen, 
whofe Dimenfions were taken by ah Inftrument, by which 
Means the Errors of the Scale and Protra£tor are avoided ; but 
his Method, in my Opinion^ is rather too abftrufe. Alfo, Mr, 
Thomas burgh hath, upon the fame Principles, difcovered an uni- 
verfal Method of obtaining, by the Pen, the Area of an irre* 
gular Polygon, whofe Sides and Angles were obtained by Chain 
and Inftrument : His Method does great Honour to its Author ; 
however, as there is Room for fome additional Improvements 
therein, whereby the fame may be more readily underftood when 
applied to real Pradice ; I therefore (hall beg Leave to recom- 
mend the (ame in this Place, with fome neceflary AJterationt 
as will, I hape, render it more plain and eafy, being performed 
entirely by the Pen, and confequently the Chamber Errors occa^ 
iione4 by the Scale and Protrador, are removed and exploded. 

N n 2 To 
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To effeCt this material Point, let us confider the Superficies of 
the terraqueous Globe, which (with regard to Surveying) may 
be reduced to two Heads, nanicly, regular and irregular Planes i 
and firft of 

Regular PLANES. 

By the Definition of a regular Plane, may be underftood a 
Plane Surface being poifed or placed lower than the Eye, upon 
which all Right-lines mcafured thereon, are parallel to the Ho- 
rizon ; and upon this Plane, if a Perfon traverfed the Univerfc, 
and at length returned to the idemical Place departed froiHf it 
will readily be granted he muft have travelled as many Leagues, 
Miles, or Poles, kc. foutherly, as he did northerly ; and as far 
cafterly, as weftcrly ; otherwife it would have been impoi&ble 
for him to be at the Place from whence he departed. Yet, no^- 
withftanding, when an Eflate is furveyed by flationary Lines 
taken in the Surround thereof,, there very frequently happens a 
Difference between the Northings and Southings, Eaftings and 
Weftings, which, to reconcile as near the Truth as poffible, 
obferve the following 

Directions. 

The Surveyor, with the Inftrument, is fuppofed to begin on 
one Side of the Eftate, and from tl e:.ce, (as before obfervcd) 
meafurcs ftationary Lines round the (-awc: Dire£lions for fo do- 
ing will be met with in the following Ex^u^ples. 

Having found the Bearing and Diftancc of each ftationary 
Line, your next Step will be to find the Difference of Latitude, 
and the Departure feverally, by the foliowrng Tables, which 
being entered in peculiar Columns made not much unlike a tra« 
ver((B Table. Sie the fucceeding Examples. 

Caft up the Northings and Southings, Eaftings and Weftings, 
as they appear in their refpeftive Columns, and compare the 
Nor hings with the Southings, Eaftings with the Weftings, 
which will moft certainly difagree fomc Links ; for it is unreafon- 
able to expcift thofe Columns to agree for the Reafons already 
given i however, if they differ only as many Links as there are 

ftationary 



GEODiESIA Improved. 483 

ftationary Lines in the Survey, then you may conclude the Di. 
menfions were taken as accuratelyas poffible ; but if the Diffe- 
rence be 3 or more Links for every Station,N then there is a Mif^ 
take committed therein, and muft be re-examined till you have 
obtained a Clofe within a Link or two for each Station, which 
difpofe of thus : 

Half the above-mentioned Difference being added to thelefler, 
jind taken from the greater, will caufe the Columns to agree ; 
for Inilance, fuppofe 24 Statioiis in the S\irround of an Eftate, 
12 of which were northerly, and the remaining 12 foutherly ; 
admit then the Northings to exceed the Southings 18 Links, 
therefore 9 Links, (iowit, half the Difference) being taken from 
the Northings and added to the Southings, will make both 
equal. 

But here mU^ The greatcft Difficulty lies in* dedu£ling and 
difpofing of the above-mentioned Pifference, which may be 
effectually performed thus : 

Firft, When the oppofite Angles in the Surround of an Eftate 
be equally diflanced from 90 Degrees, or nearly fo, and the 
ftationary Lines not very unequal, you may, in that Cafe, very 
fafcly diftribute and dedudl the above Differences equally amongft 
the Stations; but here let me advife the young Learner, when 
there is not a Figure for every Station, as in the above, v/z. 
9 Linkis to bediftributed equally amongft |2 ; then let him make 
Choice of 9 of the longeft Stations in both Columns, which he 
may increafe and decreafe i Link each, as above* 

Secondly, When the oppofite Angles are very unequal, to 
wit, fome near, and others remote from 90, then add or fubtra£i: 
2 Links (injiead of i) toot from the Difference of Latitude, &c. 
that fubtends thofe Bearings or Angles that are neareft 90 Degrees ; 
thus proceed until you have reconciled the above-mentioned Di- 
fferences: In like Manner proceed with your Eaftiags and 
Wettings, ^ 

And that no one may be doubtful concerning the Truth of 
this Method, with regard to adding and fubtraSing a Link or 
two, lee us fuppofe A D and B C, fig, 11, two oppofite Sta- 
tions, and it be required to take 2 Links from B C, fo that 
by adding them to A D, will caufe noMiftake. 

Demo^- 
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, Demonstration. 

The Triangle D/^» is equal to the Triangle g C e^ by the 4/6 
Prop, ift Book of Euclid: Hence the Area of the Figure AB efy 
is equal to the Area of the Figure ABC Dy therefore, by ad- 
ding or fubtrafiinpj a Link or two to, or from certain Differences 
of Latitude or Departures, will occa&dn no Sort of Error 

CLED. 

ImguUtr PLANES. 

I 

Nature hath given an ocular Type of fuch Planes in every 
Country, and every Nation, and which are underftood by the 
general Appellations of Mountains, Hills, and Dales ; therefore 
when any fuch occur or interpofe in the Surround of an Eftate, 
the Surveyor muft proceed thereon as dire£led in Page 249, by 
which Means an horizontal Line may be procured, and alfo the 
Altitude or Depreffion thereof, if required ; but if great Care be 
not taken therein, either the Difference of Latitude, the De- 
parture, or perhaps both) will greatly differ and disagree. 



For if thel „^f *"? ^'M ?* !5''"^'?g» *"*^ 7 wiU moft 

HnV. Di. \t°''^ "li ^T^* r°." w"r* ^"'i"!' [certainly 

a- u I between Meridians and Weftmes, both \ a.c^,^ 

jea.on be J ^ p^^^„^,^^ J j^-g ^^ ^^^^^ J d.fagree. 

And in difpofing of thofe Differences, proceed as direfted ia 
the preceding Page : But for the more effeftual Comprehenfion 
of the foregoing Diredions, obferve the following ' . 

DsflMITIOKS. 

1 . Every Trad of Land bath extreme £afl and Wefl, Noitk 
and South Points. 

2. The particular Eafting or WeJHng^ is the Difference of 
Eafling or Wcfting between any Station and the next foregoing 
meafured on a Parallel^ f • /• the particular Eafting of the Point 
C, /jif. i3» is B C. 

3- The 
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3. The abfolute Eajitng of any Station, is the Diftance of 
that Station from the moft wefterly Meridian counted on a P^* 
lallel \ thus the abfolute EMjting of the Point b^ fg>\'^ is ^ Z>. 

4* The particular Northing or Southing of any Point or 
Station is the meridional Difference between that Station and the 
next preceding ; namely, the particular Nothing of the Point 
€y is B E ', and of the Point gy \sg A. 

5. The abfolute Nirtbing of any Station is the meridional Dif- 
tance between that Station and the moft fouthern Parallel : Thus 
the abfolute Northing of the Point c^ is cmi and of the Point 

6. kjimple Figure is that which proceeds from the extreme 
North Point 0, to the extreme South Point /, by a foutherly 
Courfe, withoot any Change to the North ; and from e returns 
again to n by a northerly Courfe, without any Change to the 
Southward. 

Note^ the Changes from Eaft to Weft; or from Weft to Eaft, 
are not here confidered as a Prejudice to the Simplicity of the 
Figure. 

7. A compUcatid Figun is that which alters the DireAion of 
its Courfe from Noith to South, y^/^^. 14, between the ex- 
treme North, and the extreme South Points, and alfo between 
the Eaft and Weft Points ; therefore the Alteration of the 
Courfe from North to South, and from Eaft to Weft» make 
this j| complicated Figure* 

8. The irregular Portions, or Parts Aaiibg f M A^ and « 

bed Lay are called Excrefcences, 

Laftly, A Figure is reckoned more or lefs complicated, when 
fcdx £xicr^c;^ce» dQinaie or Icfs ahotmd thorein. 
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PROBLEM I. 

• • • 

In any right-lined Figure, the Length of every Station^ and 
alfothe Angles that are made by the Interfedton of each Station 
with the Meridian being given, to find the particular Northing 
or Southing, Eafting or Wefting of every Station, to wit, the 
Hypothenufe and Angles being given, to find the Bafe and Per-' 
pendicular, ut, the Departure and the DiiFefence of Latitude. 

«• 

The ANALOGIES 
Founded on Problem I, Cafe 1, plane Trtgonometfy. 

1. To find the Difference of Latitude, the Proportion id 

As Radius is to the Diftance chained, fo is the Sine Comple* 
ment of .the Bearing, or given Angle, to the Difference of La-^ 
titude. * 

2. To find the Departure, the Proportion is 

As Radius is to the Diflance chained, fo is the Sine of the 
Bearing to the Departure 5 that is, to the Eafting or Wefting, 
accordtng as^thc Angle varies from the Meridian of the next 
Station. -^ 

The Demonftration of the above Analogies is evident ; fof 
in the right Angle Triangle am b^ fig, 13, the Side a b being 
given, and the Angle L a b = a b m^ by 29 Prop, i Book of 
Euclid^ the Bafe a m, or the particular Eafting of the Point by 
(by Definition 2d) is as' the Sine of the given Angle abm^ and 
the Perpendicular b m, or the particular Northing of the Point 
bf by Definition 3d, is as the Co. Sine of the fame given Angle, 
therefore, &c. Q^^ £, D. 

P R B. n. 

To find the extreme North and South Points of any right-Unit 

Figure. 

Take the meridional Difference between any two adjacent 
Station*, ^nd write it down for the firft Quantity, if it be North- 
ing. 
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ing With a pofidvc Sign (provided the firft Column in your Tra- 
vcrfe Tabic be North) if Southing with a Negative. 

1. If your firft Quantity be a Pofitivc > and the meridional 
Diftance of the next Station be a Pofitive alfo, that is, both 
Quantities North, or both South ;^ both Eaft, or both Weft, 
enter their Sum for a feeond Quantity, with its proper Sign. 

2. If the firft Quantity be a Pofitive^ and the fecond Ne- 
gative, take the lefler Number from the greater, and enter 
the Remainder or Difference for a fecond Quantity, with the Sign 
of the greater. 

3. In like Manner proceed through all your Stations, always 
remembering to add or fubtra£t to 6r from the laft Aim en- 
tered, the meridional Difference of the next fucceeding Station, 
to wit, Pofitives to Pofitives, Negatives to Negatives ; fubtraft 
Negatives from Pofitives, and Pofitives from Negatives, namely, 
the Lefler taken from the Greater; the Difference being entered 
with the Sign of the Greater, from which is deduced the fol* 
lowing 

AXIOM. 

When Quantities are alike, enter their Sum with its proper 
Sign, whether Pofitive or Negative; but if unlike, enter their 
Difference, with the Sign of the Greater. 

Noii^ When there is no Sign prefixed to any Number, it is 
underftood t6 be a pofitive Quantity. ^ 

4. Northings, 1 rthe greateft of fuch poGtive 

> being Pofitives, < Quantities, will be the me- 
Southlngs, 3 , L ridional Diftance between 

the Point where you began to reckon, f northern, ? p - ^ 
and the mofl \ fouthern 3 

5. Northings,^ C the greatefl of fuch negative 

> being Negatives, \ Quantities, will be the me- 
Southings,3 L ridional Diftance between 

the Point where you began to reckon, C northern, } n^^^t 

and the moft 1 fouthern, J 

So alfo of the Eaftings and Wcftings. ^.^^ 

Oo 



r^- 
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6. When the Northings and Eaftings arc termed Pofitivcs, 
the Southing! and Wcftings are Negatives, and on the contrary, 

COROLLARTl. 

Hence it follows that the prreatift negative Quanuty, but with 
a pofitive Sign, will be equal to the abfolutc Northing or South- 
ing of the firft Station; and being added to tbe greateft pofitive 
Quantity, the Sum will be equal t6 the Whole Meridian Line, 
that terminates the circumfcribing Parallelogram. 



C O R. II. 

The utmoft Eaft and Weft Points may be determined in like 
Manner, by colleding, at every Station, the Sum of the- par- 
ticular Eaftings and Wcftings, but with contrary Signs, and con- 
fequently the Length of the Parallel between the extreme Eaft 
;and Weft Meridians may be found, and the circumfcribing Pa- 
rallelogram defined. 

COR. III. 

Hence the abfolute Northing of every Station may be deter- 
mined. To the abfolutc Northing of the firft Station (found by 
C«r. ill. of thib Prolkm) add the meridional Difference between 
that and the next Station under its proper Sign ; that is to fay, 
add if it be Northing, and fubtrad if it be Southing, and the 
Sum or Difference, is the abfolute Northing of the fecond Sta- 
tion. Proceed in like Manner through all the Stations, till the 
abfolute Northing of every Station be obtained. 

LEMMA. 

The Area of the Trapezium AabG, is equal to the Refi- 
angle comprehended under the Semi^fum of the parallel Sides A$^ 
G b, and A G, the intermediate Difiance, by Prop. V, Chap. 
IV, Page 117. 

C R. 
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COR. 

The Sides A /jj and Cb, are tke ibfolute Northings, of th« 
two next adjacent Stations a and b, and JCy h the particular 
Eaftins; or Wcfting between them ; and therefore the Reft-anglc 
made by the Semi- fum of the abfolute Northinn of the two 
next adjacent Stations, drawn into the particukr Eafting or 
Wefting between them, is equal to the Area of fuch a Fra- 
pezium. 

P 11,0 B. III., 
To find the Ana rf any Right-lined Figure* 

X. Let every particular Eafting [when Eajiings are called Pe^ 

Jhives) between two adjacent Stations, (found by Prob. I) be drawn 

into the Semi-fum of the abfolute Northings (found by Cor. Ill, 

Prob.Wj) of the fame t^o Stations, and coliedi the Sum of fuch 

Red' angles. 

2. Let every particular Wefting [when IVeJiings are called iVJr- 
gatives) between two adjacent Stations, be drawn into the Semi- 
fum of the abfolute Northings of the fame Stations, and colleft 
the Sum of fuch Red-angl.es. 

3. The Difference of thefe two Sums, is the Area fpught. 

Demonstration. Cafe i. 

Admit, the Simple Figure (fig. la, Def. 6,) a bcdefghika^ 
be infcribed in a Parallelogram, whofe Area is fought. 

1. If from the Area of A a b c defMA^ be taken the Area of 
A a kih gfMA^ the Remainder will be equal to the Area of 
the infcribea Figure. 

2. But the Area di A abed efMA^ is equal to the Sum of all 
the Trapeziums, /. e. A a b C-j- C-bcD-^DcdE-^-Ede /-•{*• 
lefM found (by Cor. of Lent, in Prob. II) by adding every two 
adjacent Stations together, and multiplying the feveral Sums by 
the abfolute Northings or Eaftings that refpedively Intercept the 
fame. 

Oo a 3* And 
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3. And the Area of AakihgfMA^ is equal to the Suni 
of the Trapeziums and Triangles, to wit, A a kh-^^ B kiO-j;? 
Oib'^hgH'^ HgfM^ that is equal to the Sura of all tli« 
Trapeziums, feff. which are made by the particular Wettings 
between every two adjacent Stations, drawn into the Semi-fam 
of the abfolute Northings of the fame two Stations. 

4. This laft Area being fubduSed from the former, the Re- 
mainder, or DifFe^ence, will be equal to the Area of the ia- 
fcribed Figure, Q^ E, D. 

Cafe 2. In the complicated Figure abcdefgbiklmna^ 

fig* H- 

1. The Area of the multilateral Figure A a b cd e^LA^ will 
be obtained by Article U, Cafe i. 

2. The Area I fe L^ will alfo be found by Article III, Cafe i| 

which is to be dedudcd. 

3. The Area of Ifghi k B I, will be found by Article II, 
Cafe I, 

Laftly, The Area of B i Imn a ABy will be found by Ar- 
ticle III, Cafe I, which being taken from the Area of A a bed 
e fg hi k B Ay the Remainder will be the true Area fought, 

Confequently the Area of the Excrefcence sdefsy is truly found, 
«nd likewifc the Area of the whole Figure : And if a Figure 
had any Number of Excrefcences, though ever fo complicated, 
the Area thereof, as above, may be truly found. Hence the Area 
of any right-lined. Figure will be obtained by the Pen feveral 
Ways. 

I. For if from the Area of the compound Figure abc def 
Mhi k Oy be taken the Excrefcence Mf^hMy there will remain 
the true Arei of the Figure ab cde fghika^ See fig. 12. 

,2. If from the compound Figure abc defg h A Oy be taken 
the Excrefcence A a k i h Ay there will remaiti tHc Area ai abc d 

efphika. 

3. If 
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3. If from the Area of N/g hiia LN, be taken the Area 
LabcdefNL^ the Remainder will be the Ave^iof ab cdef 

Laftly, If from the Area of the Figure Mi ika b c d N M^ 
be taken the Area N de fgh MNj the Remainder will be the 
Area oi ahc difg hi ka. Hence the Work will admit of Va- 
riety of ProofSf 

S C HO L lU M. 

Let a Sheet of Paper be ruled with feventeen Columns, and 
draw as many Lines acrofs the fame with the Point of your 
Dividers, or with a Pencil, as there are Stations in the Survey, 
in the firft Column, marki^d Stat, let the Stations be numbered 
regularly downwards i, 2, 3, 4, &f. accounting that to be the 
lirft Station at which the Admeafurement began. 

In the fecond Column, marked Bearings write the Angle made 
at that Station, between the Line or Diftance chained and the 
Meridian. 

In the third, marked Di/l. enter the Side meafured between. the 
two Stations. 

In the two fucceeding Column^, marked JST, 5, enter the par- 
ticular Northing or Southing, (found by Prob* I) and in the iith 
and 1 2th Columns enter the Eafting or Wefting, (found alfo by 
f^rob. I) but fo entered that the Difference of Latitude and Bear- 
ing found between tl^e ift and 2d Stations be wrote in a. Line 
anfwering to the fecond ; and thofe between the fecond and third 
Stations anfwering to the third, and fo on till you return to 
the firft Station, where the Difference of Latitude and Depar* 
ture will be thofe found between the laft Station and the mil; 
for if the Courfe or Bearing be North Eaft, the Northing an4 
Eafting found muft belong to the latter^ and not to the £rft 
Station. 

When thefe Columns are compleated, if the Sums of tho Cor 
lumns iV and 5 be equals and alfo the Sums of the Columns E 

and 
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and 1V^ then the Lines and Angles have been exhibited uncom- 
monly exa£l:; hyi fom what hath been already obftrvedy this Ex* 
nStneft muft ntvir be expeSied in real Pra^ia. 

The fixth Column, marked C, is the Criterion by which the 
moft foutherly Point of the Figure is determined, by Prob. II : 
And it 11 found thus : Let us fuppofe the firft Station to be at c, 
then, in the fecond Line anfwering to Station d^ write the Dif- 
ference of Latitude in M or 5, belonging to that Station, with 
a pofitive Sign if Northing, and Negative if Southing. Add 
to that the next Northing or South ng, with its proper Sign, and 
write the Sum in the next Line anfwering to Station e. Thus 
the Northing between c and ^, is found to be » ^/, which is to 
be entered in the Column C, anfwering to d: The Southing be- 
tween //and #, is found to be d s^ therefore you are to write nd^-^ 
ds^ in the Column C anfwering to / ; and fo you are to proceed 
through all the Stations. Now the Lines n d^ </ /, e t^ &c, 
being given (byPr^^. I,} the greateft of them having a negative 
Sign, anfwers to the moft fouthern Station (by Pr$b, II ) Thus 
the greateft Negative Line (as it may be caliedj is here found to 
he dn — d s — it-^tvg'^gHj anfwering to the Station A, 
which therefore is the molt Southern Point of the Figure. 

The feventh Column marked Z, (hews the abfolute Northing 
of each Station : The abfolute Northing of the firft Station r, 
h equal to the greateft negative Line or Number in the ^Column 
6\ but with a contrary Sign *(by Cor. I, Prob, II) : Therefore 
changing the Signs of the feveral Numbers which compofe the 
greateft negative Quantity in C^ write or enter them down i|i 
Column i, anfwering to the Stations; thus Hg — g tu -^ te 
-[^ d s — d n = J)c. Add to that the Northing or Southing of 
the next Station, with its proper Sign, and write it down for 
the abfolute Northing of the next Station ^, and fo proceed. 

The eighth Column marked 7*, (hews the Sums of the abfolute 
Northings of every two adjacent Stations, and is formed by ad- 
ding every two adjacent Perpendiculars or Quantities in L (as du 
reded in Page 132) fucceffively, to wit, the ift-j- 2d, the 2d 
4- 3d, the 3d 4" 4th, (St€0 

* 

The 
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» 

The ninth Column, T E^ flicws the Red-angles contained 
under each paracular Eafting, between two adjacent Stations^ 
and the Sum of the two abiblute Northings of the fame Sta- 
tions, and is formed by multiplying each Quantity in Ti into tllc 
refpc£Uve Quantity lying in the fame Line in E. 

The tenth Column, ST ^ is formed in like Manner, by muli- 
tiplying each Quantity in T, into its refpc^ivc Quantity in W. 

Thofe Columns being thus formed, call up the feveral Pro- 
du£h in Columns 7'£/and TTF-, fubtrad the latter from the 
foimer, and half the Remainder is the Area. ^ Q^ £,*D« . 

The thirteenth Column, marked D, is the Criterion by which 
the moft Wefterly Point of the Figure is determined, and it> 
formed out of the Columns E and fV^ in like Manner as the 
Column C was formed out of the Columns ^and f • 

The Columns L and Z, are formed as L and 7" were. 

And laftiy, the Columns Z iV and ZS, fhew the Red-anglei 
contained under the particular Northing or Southing between any 
two adjacent Stations and the Sum of the -two abfolute Eaft* 
ings or Weftings of the fame Stations, and is formed by multi- 
plying each Quantity in the Column Z into therefpedive Quan- 
tity lying in the fame Line in the Columns ^or S. 

Thefe Columns being thus formed, caft up the feveral Pro- 
duds in Z AT and ZS\ iubtra£t the leffer from the greater, and 
half the Remainder (if you have virrought true) will be the 
Area fought, equal to the Area or Difference found between the 
Columns T E and TfV^ otherwife a Miftake is committed, and 
muft be found out by Re-examination. 

Thefe Preliminaries being premifed, point out and opea 
an eafy Road to real Pra^Uce, as will appear in the following 
Examples. 



Sfc^U 
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« 
f 

Example I. 

Admit /ig. 14, to reprefent the Plan of an Eftate wbofe Di* 
menfions irere taken by an Inftrument» as follow : 

DinHiins Imv tbi fillcwing Dimenfions wtn takm in the Fields^ 
h§tb by tbi wbok and quart$r Card^ or four NtmtiiS. 

1. Set up the Inftrument at ^, and having fixed the Index 
parallel to the Horizon^ fo that the Angle may be taken more 
accurately, turn it about till through the hxt Sights you efpy the 
Mark let up at ^, then fee what Degree (in the Divifion of the 
Box before fpoken of) the Needle points to, which let be 3b34d, 
or, by the quarter Card, NE 56^ ; then chain the ftationary 
Linetf^»equal 21 Chains, .62 Links, this being entered as 

follows. ' 

2. Set the Inftrument up at i, direft the Sights to ^.Mark 
which your Affiftant fct up at c^ and fee what Degree the Needle 
cuts, which fuppofe 3334: d: or, by the quarter Card, NE^fi^^ 
then mtafure th^Xine b c^ and make Entry thereof. Thus pro- 
ceed with every Station, chaining every Line, and taking up 
every Angle, until you come to the Place where you began ; 
then will your Dimenfions ftand as follow ; but be careful to 
fake up the Off*fets that occur upon each Station ; DireAions 
fbr fo doing were given in Part the firft. 
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10 


*3S 


S W 45 


IZ 


u6^ 


S W 634, 


12 


76 


NW 76 


'3 


3H 


N W 36^ 



The Angles in the fecond and third Columns of the above 
Field Book^ were pointed to by the Needle^ and taken to a 
quarter of a Degree neareft to the Truth, the Inftruments ufed 
for obferving or caking Angles in the Field not being capable to 
take them to a greater Nicety ; and for that Reafon the Tables 
of Latitude and Departure in this Treatife are made to anfwcr 
only to Degrees and Quarters ; but obferve in Pradice^ one of 
the above Columns refpeding the Angles will be fufficient. 

» 

Notey The Surveyor miglit have begun his Dimenfions at any 
other Place, and might alfo have left Uie Land to be furveyed on 
the Left-hand initead of the Rights but then he mutt have 
turned the Flower de Luce (as heretofore obferved) before i 
otherwife when the Land to be meafured be left on the Right- 
hand, if the Surveyor chufes he may go before^ and take up 
the Bearingof each Station by Baok-fights, as they are called. 

Note aijsy All the Off-fets or Infets that are taken in the Sur- 
' vey muft be caft up by the Pen, as you were taught in Part the 

firft. 
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The Dimenfions being obtained, the next Step will be to pre^ 
pare Columns whereb/ the fame may be caft upbytl)e Pen feveral 
Ways, all agreeing, two of which are given in this Example; 
but becaufe the young Practitioner may not readily comprehend 
this Method^ and as this Treatife is chiefly intended to het the 
Pradliceof Inftrumehts, at leaji^ from the Errors of the Scale and 
ProtraHor^ ^h^ following Table of Columns for determining the 
Content of this Figure, is a Precedent or Model for any Figure 
whatfoever ; and therefore by explaining how the feveral Columns 
therein are filled up, the ydung Surveyor will readily perceive, 
and learn hoW Co compofe Columns for the Dimenfions of any 
other Survey. 

» 

Fig. 14. Suppofe then the firft Station to be a^ the fecond b^ 
and To on ; and let the Angfes and Sides, according to the Field 
Book, be as in the fecond and third Columns foHowing. 

\ 

•*■ 

The Angle at <», made by the Meridian D tf, and the Side ahy 
1556^ Degrees N^E. and the Side ab^ 21 Chains, 60 Links. 
\ ' ' ■ 

To find thb Eafti^gi niake this Analogy, by Prob. I. 

As Radius is to the Diftanpe chained = 2i Chains, 60 Links, 
fo IS the Sneof the Bearing 56 ^d to the EaiHng = 17999 
BB 18. nearly. 

The Eafling 18 thjus found, write it in the Column £, againft 
bj the fecond Station ; though if it was wrote or entered in a Range 
with ^^ the firft Station towhicfa.it belongs, it would occafion 
no Miftake in the Refult. 

To find the Northing, make this Analogy or Proportion, by 
Prob.l. 

As Radius is to the Diftance chained 21.60, fo is : Co-Sine 
of the Bearing ■«= 33 -I d to the Northing = 12.00026, or 
12 Chains, which Northing 12 enter in the Colomn N^ anfwer- 
ing to b^ the fecond Station : In the fame Manner the four Co* 
lumns N S EJV might be cbmpleated ; but the Trouble of mul- 
tiplying the given Side between every two Stations into the Sine 

and 
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ind Co'Sine of the Angle or Bearing,, will be avoided by the 
Tables^o( Latitude and Departure before mentioned. 

When the Columns NSEJV^ are compleated, caft up the 
Figures in the Columns ^and £, and alfo thdfe in the Columns 
E and IV. Now if jhe Amount of the Column iV, be equal to 
the Column Sj and likewife the Columns E and ^equal, then 
the Sides and Angles haie been exhibited uncommonly exa£|; 
but frem what hath hun already obferved^ this ExaSmfs muft mvif 
hi ixpe&ed in rtal PraSlice. 

The fixth Column C, is the Criterion by which the moft 
foathern Point of the Figure is determined^ and is thus formed. 

Take the Northing of hy the fecond Station, and enter it in 
.the Column r, in a Line with ^ ; the next Station c having alio 
a northern Bearing 12, add that to the laiib Nupiber entered in 
C, which gi_ves the Number 24 to be placed in Column C, in a 
Line with c \ the fudreeding Station d having a Southing dChains^ 
it is to be takeVi from the laft Number 24, and leaves 18 to be 
wrote in C, in a Line with d. Thus proceed^ adding the 
Northings and fubtrafling the Southing of each fi^cceeding Sta* 
tioji to or from the Number lad fet down in the Column C, and 
fogaon tilfyou come to the Station/^ where o is entered againft 
it in the Column C, which fliews that this Station hath no Dif- 
ference of Northing or Southing from the Point a^ but lies* in 
the fame Parallel of Latitude. The Station Uom f to ^ havings 
a Southing 6, it muft be entered in C as a negative Quantity thus, 
•— 6, and in a Range with g^ the next Station h having alfo a 
Southing — 69 which being added to — 6, the laft Num- 
ber placed in C, the Sum is — 12, to be entered in C, in a 
Line with h ; and in this Manner fill up the Column C, fo that 
if the laft Number entered in the Column C be equal to the 
Number 24 omitted in th^ firft Station, you may then conclude 
that your Proceolings fo far have been truly exhibited, other- 
wife not. 

The Column L is thus formed ; look in the Column C for the 
greateft Number with a negative Sign, which appears to be — 30 
Sanding againft the Station m^ wnich (hews that m is the moft 

Pp 2 ' fouthcrn 
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Th^Gfikyxnn T E, is formed^ as already fakl, by multiplying 



^£||i4ifumber in T^ by the Number lying in the Ljne with it in 
/jrfKl Column E. 

The Column TfF is formed by multiplying every Number in 
% by the Number in ff^^ lying in the fame Line. When thefe 
Columns are thus formed, caft up feverally the Produds in the 
Columns TE and Tlf^i fubtrad the latter from Ibe former, 4od 
the Remainder will be half fquare Chains, which being mujt!* 
plied by 8, as heretofore taught, gives the Content of the Sfv- 
yey in Iquare Perches. 

The Columns D^Lj Z, are formed out of the Columns E and 
fT^ in like Manner as C, Lf ST, were formed out of the Columns 
AT and S : But birg noU^ when there is np native Quantity or 
Number in the Columns Cor D, as above, enter a Cypher in 
the Column Zr, in a Range with a, and then the fucceedjng 
Numbers in L, will be the fame with thofe in Z)» 

The Colunm NTi is formed by multiplying every Number in 
JV, by the Number in Z lying in the fame Line ; and the Co- 
lumn SZ, is formed by nuiitiplying. every Number in 5 by the 
•Number in Z lying in the fame Line. Thcfe Columns bcine 
compleated, can up the feveral Produds in NZ and S Z, aad 
take the leiTer from the greater : If the Remainder be equal to 
the Difference between the Columns ?*£ and T'/i^ all your 
Proceedings arc juftly exhibited ; otherwife if they difagrce, a 
Miftake it committed in the Work, and muft be difcovered by 
examining the Whole. 

Example IL 

Admit /^. I, plate s^ toreprefentanEftate, and it 1>e required 
to furvey the fame by the H«lp of an Inftrumi^nt. 

The Field Proceedings of <thts Example, areroe^ofixied as jdl- 
re£ted in the foregoing oAe,.>with this additipoal Jb^rence,] to 
wit, the Off-Geu upon each fiatronary Line, together with ^c 
Bearing of all the Hedges that are met with and croiTed in jkbe 
Surround thereof are ^tered« as appears In the Bi Aeiliions. 

In 
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In a large Survey the Dimenfions of the Boundaries^ fe taken 
when protraftcd, will greatly affift the young Tyro in planning 
die Dimenfions of Ihe inner Clofes^ which are taken up by the 
Chaii^, as direded in Part the firft. 
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Before the above Dimenfions (with regard to the Bearing and 
Dtftance) can be caft up, they muft be reduced.to a quarter Card^ 
as already direfted, then will the Tield Book ftand thus* 
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Having, as before direded, fband the Difference of Latitude 
and Departure {hy the Help of the following Tablei] of .each 
StaticHi, enter the fame (as directed in the foregoing Exairple) Jri 
the Columns N, S, £, W; then blanic the fii« Column i>> 
and enter 12 Chains, 5 Links, in a Range with the fecond Co- 
lumn, which call a pufttive Quantity, the third Staiinn tiaving 
no Departure, re-tnter the laft Number in C, vix. 12,05, ^- 
caufe there is nothing to be added to or taken therefrom. The 
Departure of the 4th Station S Chains, 41 Links, being 1 Weft-* 
ing or a negative Quantity, muft be taken from 1205, and 
the Remainder -^ 3.64 entered in D, in a Range wiih the 
4th Station. The Departure of the 5th and laft Station being a 

Wefting alfo = 10 Chains 6 Links, the laft Nu-"— - ^ 

cd in Z) being lefs, muft be taken therefrom, at 
6.42 entered in D, in a Range With the laft Sti 
ttve, which compleats the Column D: Now a: 
in D is the fame with that omitted in the fifft Li 
proves (hat all the Proceedings in the Column 
bited. The Columns L ana Z are filled up ai 
like Manner as the Columns L and Z were 
Example : And laftly, the Columns Z N, and 
outofWS and Z, to wit, by multiplying everj 
Cotuoin Z byitirefpeflive Number in ^and S, 
djfts being placed accordingly in Z N, or Z 5, 
colieded as before, their Difference is the Aiei 
in half fquare Chains, vix. 6o8.6ai6, equal 
Rood, agi Perches, to which add the Arci 
tiken upon each ftationary Line, vix. 8 Acres, 
the Sum wilt be 38 Acres, 2 Roods, 19^ Pcrd 
true Area fought. 

The Dimenfioni of this Survey were protra 
of 10 Chains to an Inch, accordiiis to the Di 
Page 271 ; which when done, tbofe Off-fets that 
each Station feverally being laid down as heretc 
pthcT with the Beartngof the Hedges tbereia cr 
King laid down alfo as they appear in the Fit 
the Plan finilhod. 
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Now if any PraAitipner ehuTes to protra£t the foregoing Di- 
me^^ionty or any other from ever fo many Scales, and after- 
wards meafure the Plan by Scale and DividerSi according to that 
univerfal Method of reducing them feverally into Triangles and 
trapeziums, by the Help of random balancing Lines, he'll find 
the Content -of each Plan to differ more or lefs from the Truth, 
and then, if not before, the Invaluablenefs of this Method will 
appear. Yet, notwithftanding^ when the many Inconvenien- 
cies are confidered that pertain to Inflruments in pra<9ical Sur- 
veys, and compared with the Truth, Expedition, and Corre£tnefa 
of the Chain alone inPradice, (as appears in Part the firfl) it will 
readily be granted that the Chain, as obferved in the Introduc- 
tion, very jufUy claims and merits the Preference to a great De- 
gree ; therefore well misht Mr. John Lwe^ in his Treatke, with 
gr?at Propriety and Juftice, fay, Tf^at Nad is thin of a Horfe 
Load of BrofsGrcliSj and Sim-circks^ heavy Ball Sockets^ Wooden 
Tables and Framus^' and thru-Ugged Staffs^ cum multis aliis, 
tinUfs to atnufi the ignorant Countryman to make him more freely pay 
ibi Surveyor • Seo the jfppondixin Love'i Survey^ Page 7. 
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C H A P. IV. 

Contatneth feveral ufeful Hingi relating to Survey^ 
ingj neceffary to be under flood by all tbofe who are 
defirous to become accomplijhed Surveyors. 

SECTION I. 

Ji reduci a largg Plan into a Uffer C mpajs^ according U any glviH 
Proportion ; and^ on the contrary^ bow to tnlargi ont. 

THERE are contraAing Dividers, and alfo Machines lately 
invented for this Purppfe, but it may be as efFedually 
performed by Parallels, thus : Encompafs the Plan with one large 
Square^ (fa Alatt 5, fig. 2,) and afterwards divide that into as 
many little squares u you fluU f?e convenient : Alfo make the^ 
fame Number of little Squares upon a fair Piece of Paper, ac- 
cording to the Proportion given : (fa fig' 3» ^ti 5,) This done, 
fee in what Square, and Part of the fame Square, the Lines or 
any remarkable Incidents lie, and accordingly trace oiF, or draw 
the fame with a bUck L^ii Pencil in the leiTer Squares, the 
Squares in both Plans being numbered alike with I9 2, 3, ^c. 
This cannot be better explained than by comparing the above- 
mentioned Figures, to wit, the 2d and Z'^ fig- plate 5. wherein 
the Plan ABC D E F A^ is laid down by a Scale of 40 Poles 
to an Inch, and is reduced into the Plan G HIKL'MG^ equal 
to 16 Poles to an Inch; which is compl^ated by drawing every. 
Line or Incident that appears in each Square of the iirit Plan, 
in the fame Squares of the fmaller Plan ; the Situation of the 
Lines, i^c. with regard to the correfponding ones in each Plan, Will 
di^HsA yoU'tO'proceed by imitating in the leiler every Line» Turn, 
^l^ideAt,^ Ad Accident tlMt appears in the greater. 

Q.q 2 But 
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But if the Plan be too fmall, as if you were to enlarge the Fi- 
guit G H I K L M G^ in that Cafe proceed as before direSeds 
by imitating all the Turns, Incidents, and Lines in the large 
Plan that are ii> the leiler. Many other Methods of reducing 
Plans might here be given, but they would ferve rather to amufe 
than edify ; for to know one Method well,* in this Caie, wiU be 
f|i^cient for any Pra^itioner* 

SECT. 11. 
To turn or Change om Meafure into anoiber, 

RULE. 

Say as the fquare Yards that are in the Pole or Perch of any 
given Meafure, are to the Content in that Meafure, fo is the fquue 
Yards in the Pole or Perch of any other Meafure to the Content 
Ithereof. 

I 

Example I. 

Admit it were required to know how many Plantation Acrei^ 
dicre are in 20 Statute Acres ? Anfwer, 12 A. i R. 14 P. 

Say as 30.25 : 20 : : 49 
20 

A. R. P. 

49)605.00(12.34 » 12 I 14 

49 

IIS 
98 



17 

Exapipli. II. 

Admit a Field meafured i % Acres and a Half Statute Meafure, 
and it were required to know tow many Aoes are therein||f 
Lancaflnre Meafure. 



m^ '■" 



> 
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Kciif In Lancafinri they ufe two cuftomary Meafures, viz. 
64 fquare Yards in a Perch (or Rood as they call it) of their large 
Meafure, the fame as in Cbejhirit and 56 ^ in a Perch of their 



lefler Meafure. 



fq.Yd$. A. fq.Yds. 
Flrfly Say, As 30.25 : 11.2 : : 64 

30.25 

560 
224 

3360 



64)338*800(5.29 Acres large MeaTure. 
320 • 

"lis 

X28 



600 

576 



249 &c. 

Secondly, As 36.25 : ix.2 : : 56.25 

30.25 



560 
224 

A.11. P. 



56.25) 338.800 ( 6.023 «« 6 o 3I lefler Meafure. 
33750 4 

13000 .092 
XI 250 40 



17500 3.680 
16875 

625 

ExamfJi 
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UL 

I demand boirniaiiT Statute Acres are in i6 Plantations Acres i 
Anfwer, i6 A. 31^ Perdies. Thus the Learner may change 
any Mafure whatiDever into any oChcTy as propofcd. 

Rvwrnflr TV. 

To luMw the Scale that any Plan was laid down by, when the 
Quantity of any Indofufe therein be known* 

Firft meafofe the IndoTure (wbofe Quant'tr is known) by die 
Help of any Scale' of equal Pans, 4U tbi Chain aamot bt ufid 
ibinm^ and then fay. 

As the Content fbund, u to the Square of the Scale you made 
Ufe of, lb is the true Content to the Square of the true Scale 
which the Plan was laid down by, die Root whereof is the An<» 
fought. 



Admit die Plan or Map of an Eftate be returned whe^rein no 
Scale appears; and fuppofe you meafured one Field therein by a 
Scale oip 44 Poles, or 1 1 Chains to an Inch, by which you found 
it to contain 24 Acres, 32 Perches, which, by the Return in the 
Map, appears to be no mote than 20 Acres. 

II 20 

»» 4 

P. — ^ P. — 

Say, as 3872 : 121 : : 3200 80 

24 O 32 3200 40 



4. 

— 24200 3200 

96 .363 

40 

387^)^87200(400 the fquare Root 

387^ 3872 whereof is 10, the Anf. 

*■ ^ that is, the true Scale 

Op " ' by which the Plan was 
laid down is 10 Chaibs 
to an Inch. ^ 

Now 



^r^ 
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Now if the Lc*iier fliduM drink the foregoihg Examples 
too few, he may fet bimiiDlf Examples until he becomes ready 
therein* 



SECT IIL 

7i fold the Jhitudf and thBafe^ or borrxontnl Lke df an Hill 

by the Help of an Inftrument. 

Mt.yohn Love fkpj uriien you meaftire a Hill, you muft mea- 
fare the Superficies or Sttirface thereof,* and accordingly caft up 
the Contents : But when you-plot it down, becaufe you cannot 
make a convex Superficies upon the Paper, ypu mull only plot 
the horizontal or bafe Line thereof, which you muft fhadbw over 
with the Refemblance of an Hill, that other Surveyors, wheii 
they apply your Scale thereto, may not fay you were miftaken. 

The horizontal or bafe Line of a Hill^ is found by Trigono- 
metry, to wit, the Altitude being taken by a Qriadrant, or 
other Inftrument, and the Slant on Hypothenufe Line by the 
Chain. 

Example, 

Suppofe AC D B J^ fig. 4, plate 5, to reprefent an Hill 
whofe Bafe. is fought; fet up your Inftrument at A^ andcaufe a 
Mark to be fet up at C as high above the Top of the Hill, as the 
Inftrument is above* the Ground at A\ then fixing or making 
your Inftrument horizontal, take the Altitude of the Point C^ to 
wit, the Angle BAC= 58 Degrees; meafure the flant Dif- 
tance between A and C ^ equal 16 Chains, 80 Links, then fay , 

As Radius : AC : i S^ BCA: AB^ or Part of the Bafe AD 

S, 90 1 16.80 : : S, 32 : 8.90. 

Being on the Hill at C, take the Depreffion of the Vall^ on 
the other Side thereof, to wk, the Angle made by the vertical 
Lihe £C, and the Hill Side CD, which fuppole 46 Degrees s 
meafure alfo the Diftance CJD => 21 Chains, and fay. 



» w 
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As Radius : C D : : S, DC B : B D, the remaining Parf 
of the Bafe* C. L. 

Sy 90 : 21 : : S^ 46d : is^iif 

Which I5«IX9 added to 8.^0, make 24 Chains x Link, for 
the whole Bafe A D^ which is to be plotted, and not A C and 
C i>, altboui^h diey are to be meafured when the fuperficial 
Content of the Land is required. 

Ncift When the Surveyor ends on the Side of a Hill, he needs 
only account for the bafe Line thereof fo far»when he comes to plan 
the Oimenfions, 

Noti alfo^ If a Church, Gentleman's Seat, or any remarkable 
Objed appears at fome fmall Diftance, and it be deiired to (hew 
th« fame in the Map, (though this is feldom done) you may, by 
your Inftiument, or Chain, take the Bearing thereof from any 
Station contiguous thereto; and when you have gone a compe- 
tent Diftance from that Station, fo as to have confiderably 
altered the Bearing of the Church, Seat, &c* then take a (econd 
Bearing thereof; and when you come to plan your Dimenfions, 
thefe two Bearings being laid down, will crofs or interfcd in 
the Place where the Objeia ftood. 

S E C T IV. 
Of .LEVELLIUG. 

To know whither Water may he made to run from a Spring-bead to 
any Place appointed, though at a confideratle Diftance, 

* Being provided with a Spirit^ or Water Level, which may 

* be had atmoft MathematicaMnfirument- Makers, and alfo two 

* Poles about 8 or 10 Feet long« divided into Feet, Inches, and 

* Parts, having a fmall circular Board, &e. (about 4 Inches Dia- 
' meter) fo .fixt on each Pole or Staff, fo that it may be (hiftcd 

* down or up at Pleafure ; then, by the Help of two Affiftants, 

* viz, one for each Staff, after having fattened fome white 

* Paper on the above-mentioned fmall Boards, with a black Line 

* drawn ac^ofs the Middle thereof, to which your Obfervation 

hath 



r 
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hath Refpe^t : Then make for the Springhead, and there' 
caufe your, firft Affiitant to fix hh Staff 'per{)endicijlar $ dir^^ 
the other to go about' lOO'or 200 Yards ^a3 you ihall iinid moit^ 
convenient) towards the Place defigned iop hiii^ing the Water 
to J there let him fta\)d and hold his St?if perpendicular alfo »' 
then fet your Inftruments about Mid- way between them, mak- 
ing it ftand level, that is, horizon al )^ look through the Sights 
thereof to your firft^ AffiiUnt's Staff, he moving the above- 
mentioned white Paper up and down the StafF according to the 
Signs you make to him, tiil, through the Sights, you efpy the 
black Line on the; Paper ; then, by a Sign, make him to ujn- 
derftand that you have done with him; and Jet him write 
down how many Feet, Inches, and 'Parts the Paper refled 
upon: Alfo, going to the other End of your L^vel, do the 
fame by the fccond Affiflant, arid let him write down'atfo 
what Number of Feet, &c. the Paper was fro'rti" the Ground. 
This done, let your firft Affiftant come to the fecond Affif- 
tant's Place, and there let him again ftand with the StafF ; and 
let the fecond Affiftant go forward 100 6r 200 Yards, as be- 
fore, and placing yourfelf and Inftrument in the Midft between 
them, take your ObfervaCions altogether as before, and let them 
put them down in the like Manner : And fo muft you do till 
you come to the Place whereto the Water i»to be conveyed; 
then epcamine the Notes of both your Affiftants, and if the 
Notes of the fecond Aififtant exceed that of the firft, you may 
be fure the Place is lower than the Spring-head, and that' there- 
fore Water may be well cpuvcyed ; but if the Firft's Notes 
exceeds the Second's, you may conclude it impoifiMe without 
Engines, or the like. 

The firft Affiftant s Notes. . The fecond Affiftant's Notes. 

Stat. Ft. In. Parts. Stat. Ft. Inch^ Parts. 

•pi 4 3 5 01 14 s r 

•021242 024JS3 

^ o 3 3, 5 I 03994 

20 o 8 aS I 8 

* Here yon may fee the fecond Affiftant's Notes exceed the 
* fiifi U^V^U I Inch, which is enough to briiig the Water with 

Rr ^ a 
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< % ftrong Currentt and to make U iiUb rife up 6 or 7 Feet in. 
*:'the Houfe, if Occafion be; for fu^h;M have wri^fsp of thi>^ 

< Matter allow but 4 Inches and half Fall in a Mile, to make 

< the Water nuu 

S E C T. V. 

O/fuch Cohiin as pirbifs/cmi may chufi i$ wdjh or Jbade their Map 

iuitb^ and how Upripare tie fame. 

^ Tiiis Seaioh U partly an Extrad of what Mr. Henry fVilftu 
relates upon^d)c Siibje^ who not only, defcribes the feveral Cs^ 
rpuf f, but alfb gives an Account of the proper Liquids to mix 
ihem with^ which renders them both tranfparent and dtirable; (i 
that Line^^ Treeit E^ificest or whatfoever elfc is neceffaryi 
aad th^t may be thqu^^it ornameqtal to a Map^ may be drawn 
on P^Pf f without injuring or finking therein, fo as not to deftroj 
liiff original Beaut]^ of the Paper or Colours : Aiid thefe Waters 
are made as follow : 



« » / 



7# mate AlCum Water. 

Take a Pbund of Allum and b^at it to Powder^ then put it 
Into a Gallon of Water, and boil it till the Allum be melted, and 
when cold, put it in a Veflel for Ufe. 

Note* ffy^ toit your Paper with it before you lay the Colours 
M» it will Hot e/Hfy keep tbem from finking into it^ but alfo addi 
LuJIn and Beauty to them when laid on. 

To maioGvM-WATBK. 

Take a Quantity yf the whiteft arid cleareft Gum- Arabic, and 
bruife it in^o fniall Pfe<;es 5 then put them into a iSne iLintn Rag, 
and* Hang t}ie (i;gpt iii dean Water till it be diflolved^ thep put 
your . Fingers into-tbe Water and try its Stiffncis, for if it fed 
too glutinous add Water, but otherwife add more of the Gum at 
your Difcretion. 

' * » » . 

Note, r#« tttr^ vuft tf yiur Ctlturt with thU Watff'*. 
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fh^ Namit rf Colours proper io wajb and adorn MapSf &c. 

Greens. 
Vcrdigreafe* Sap-green, Vcrditer, Bice. 

Yellows. 
Safffon» Ydlow- berries, Mafticot, Gambogia. 

Blues. 

UltramariBe i* the beft Blue, Indigo, Ixigwpod, Bice, Vcr- 
Atcff Litmofk. 

Blacks. 

Lamp-black, Printers-black, Indian Ink, "burnt Shavinp Qf 
Ivoiy or Hartfhorn, &c. 

Whites. 
White-lead in Flakes. 

Browns. 

Soot of Wood, Hinds of Walnuts, Spamjb Brown» and 
Umber. 

Reds. 

Carmine is the beft, Indian Cakes, Vermilion, Red«lead, Rof* 
fet, Turnfoil, Brazil, Scarlet, Flocks, Lake, &^. 

Now as thefe Colours (according to their Nature) are to be 
ground, wa(hed, fteeped; or diflblvedy boiled, or perhaps burnt 
before they are ground, here follow the various Methods of on^* 
dering theia : 

T$ grind a Cokur^ 

Put the Colour on the Grinding-ftone, and break it prettf 
fmall with your MuUer,' if it be in Lumps, and pour a little 
Water at a Time to it, as Occafion requires, and fo grind it with 
your Mttller till it be very fine, and then put it into any thing* 
and when dry referve it for Ufe. 

R r 3 Note, 
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Note, Thi Colours that want grinding^ ar$ Vgrmlian^ Labf 
Indigo, fVhiti'liad, andMdJlicot. 

To wafh Colours. 

§ 

Put the Colour and fome clean Water into a Bafep, pftcp Er- 
ring It together'; thert let the Colour fettle, and pour tbc Water 
ofF, and put in fome more clean, doing at; before ; fo repeating 
the Method till the Water you pour off has nothing of Filth 
fwimming at the Top. Now, before you take the Colour out 
of the Bafon, daub tc thin about its Sides, and as it dries fome 
will drop down, though what at laft fticks to the Sides, is the 
better Colour i all which Things put on a Sheet of Paper, the 
better ftill to dry i^ and it is done. 

Note, The Colours to bi wajbedy are Redliad, Btce^ Rojptf Vtr^ 
ditir^ and Spanifh Brown. 

To ftiip Colours* 

Ii to diffolve theni in Liquor either hot or cold ; and the Co- 
lours to be dlflblved in cold Liquors are Litmofe,' Saffron, Yel- 
low-berries, Sap*green, Indian CsL\ie$y and Gambogia; but the 
Colours to be fteeped or boiled, are Rinds of Walnuts, Frendf 
Verdigfeafe, Turnfoil, Brazil, Logwood, and Wood Soot 

Note, Colours Jteeptd in hot Liquors^ are to hi kipt ckfe in 
GkJJis. 

To burn Colours. 

•■ 

Put your Colour and Water into a Crucible, and cover the Cru- 
cible with Clay, fctting it into a hot Place of the Fire till it be 
red, then take it out of the Fire,' and the Colour out of the 
Crucible when it is cold, and it is fit to grind. 

Npfc, Colours requiring hurningy^ are Lamp-hlacky Hartjhorn.j 
Spanifti Brown, Ivory, Printers Blaci, Timber, and other gnji ones* 

To temper Colours, 

Put your Colour into a deep Shell, and fome Gum- wafer 
to it» which will foon mollify fi, and with your Finger do the 

Colour 
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JColoor againft the Shell til) all the Knnts be dilToIved; then with 
your Pencil fttolcc ihc Colour from tfic Side of the Shell to the 
iBnttom an^ it is 3one ; only obfcrying if it be be too thick, to 
iidd more of the Gum -water to it. 

Note, Wafind Cilaurt art thus u it timptrid, hut as to ftitptd 
ants tbi Liquor of thtm is onfy to bt aftd. 

Tbi arJtrimg tacb Colour^ without Contmixturt, /# tbt_ htfi 
Advantage 

VtrmslitHt if grouDd and tempered with weak Gum^water* 
gives a deep Red, or Scarlet Colon. 

^fftt, walhed and tempered with Qiun-water, it at firll almoft 
like Lake, though futne^.to fading; bat tempcnd with Brasil- 
'ifrater, it will be of a deep Colour. 

Carmntt tempered with Gum-watcr, not ftiff, civet the beft 
•f Reds. 

Ltiie, ground or tempered with Gum-water, is adeep Pink, oc 
bloom Colour. 

Rid-Uad waflied, is a Colour betwen a Red and an Orange. 

Turnfrily put into Vincfjar, with Tome Gum-water, over a 
ChaAng-difh, and well fqucezed in the Liquor, will give a goo4 
Colour fjT fliadowing any Yellow with, 

Indian caktt thus managed, is a good tranfparent Red. 

Brazil, the Filings or Rafping, in Vinegar and fmall Beer, in 
an eanben VelTel, with Powder of Allum boiled to heighten the 
Colour, gives a light Violet Colour. 

Note, AfitrftubatHjiraiiudit eff^ itit fraptr to add a Unit 
Gum- Arabic to it. 

ScarUl-flocht boiled gentlr in Water about five Hour>, put. 
rpucnt Red or 
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GitXiKt. 

VirStiT^ wtflied and tempered with Gum-viater, males no 
Iranrparent Green; but halF a Pound of French VerdigreaK, 
with an Ounce of Argol boiled in a Quftrtof Water, makes I 
good tranfparent Green, inclined to a Blue, ' 

* 

Note, This CqIout nquira ab9ui fhi H^urs gintle koUtng^ and 
whin it is d9ne% itmuji jiand a confiderabU Time fettling^ ioaijou 
may p0ur tj)i Guar from it. 

Bice^ waflicd and tempered with Gum-water, makes a good 
Green, though not tranfparent* 

Sap'gran^ fteeped in Water, with a little AUiira ppwdereii 
is a green to (hadow with. 

Yellows. 

Saffron^ fteeped at Ni^t in Water, makes an excellent clear 
Gold Colour, 

Tilkwbirriis^ fteeped m AIlum« water, is a tranfparent Yellow. 

Ma/ficoty ground and tempered with Gum^water, is a good, 
though no transparent Yellow, 

Gamhoge, with Water only, docs at laft make the beft and 
moft tranfparent Yellow. 

Blues. 

Ultramarine^ tempered with weak Gum- water, is the heft 
Blue. 

Indigo^ tempered and ground with Gum-water» is a deep Blue* 
and fit to ihadow Blues with. 

Logwo$dy managed as Brazil, (which fee among the Reds} is a 

very good Purple. 

Bice, waihed and tempered with Gum- water, is a good Bluet 
though not tranfparent, of which there are feveral Sorts, lighter 

•r daiker. 

Vcrditvr^ 
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Vtr£tir (o managed, ts a good blue, but not tranrparent. 

Litmfe^ cut into fmall Slices^ and fteeped in weak Water 
(made of Gum-black) a Day or more, is a tranfparent Blue. 

Blacks. 

Han^hlack^ Pfinbrs Bla^k; Ivory and Hartihorn Shaving, 
burnt, ground, and tempered with Guoi- water, are all good 
Blacks. 

Ind'tMn-Ink^ ground and tempered, wUh .« woik Gum-water|^ 
is the beft Black to (badow deeper Blacks with. 

Whites. 

Wbitt-ltady ground and teiiipeied with Guin-witcr; U the beft 
White. 

# 

Woodfovt^ or Rtnils of Wall*nuts, )>oiIed in Water and 
ftrained; with fome Giim- water tpif, eitber of them is a good 
Colour to diftinguiih Roads, &c. by. 

f • r 

Umher burnt, ground, aiid tempered with Gum^water, is a 
good'Straw Colour, and looks well on Gold. 

Spani/h'brtwn fo ordered, makes a good Liver Colour* 

Now, as thefe Colours ate in all Refpefis fufficient. in them» 
felves to beautify any Draught, I (hall only inftance how thejr 
may be made fadder or light^er, by mixing tfaoli^ oC different 
iCtnd^ together, as Greens v^ith YellQws, ^c. /or though the 
'Colours meottaned be fufficjent, yet it i^ay be requifite it fliould 
be paler or (adcjer i therefore, as , tq a Greeq, Verdigreafe Watcr^ 
a^ Yellowrberry. Waiter, accordipg as ihky are mixed; puke a 
lifter. or ^atker preen i and» as being trjuifparent^ is a Colour 
better &>r this Ufe. . 

,.. And .yo^ mj obfcrye.ajfo, th|t; \ different Colour jnav b^ 
prpduc^d. by jmjxing differ^i;it Colpurp tcsg^tber; ^as a deep Green 
q^jiy be madjB of Li^mofc and Y^llow^berry Water mixed togc- 
tber^ v/z. a Blue and a YelloWt &c. 

Knowing 
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Knowing how to make a Colour lighter or fadder, pu are 
able Co make Colours proper to Qiadow with, as light Colours are 
always (hadowed with fadder of the (E&me Nature^ viz. lighcer 
Greens with deeper. Sic. as for Inftance ob(ei ve : 

Verdigreare may be (hadowed with Indigo, and Yellow-Berry 
Watery mixed together. 

Gambeoge and Yellow-Berries may be (hadowed with Umber^ 
mixed with &ed-Lcwl Of Vcrmiliod. / .. . 

Verditer and Bice with Indigo. 

Spamjb-Brown may be (hadowed 'with burnt Umber, and 
Brazil- Water* mixed together. - 

f 

Wood-Soot and Widnuts with burnt Umber, &c. 

Which if obvious to;^ any that can rightly difiinguiih Colours 
fingly of themfelves, and have a Notion of producing others by 
co-mixing thofe of different Kinds, &c. as I have already in- 
ftanced, .haying your Colours ready for (badowingi and<. all in 
Or^crtolaytnep on your Draught, it is pre-fuppoied you are 
docked with Pencils, fo as to have Pencils of dinerent Sizes for 
each Colour, to prevent the* Trouble of frequently cleanfiog 
them (in Waier with a Linen Rag) as you (be Occaiion to ufe 
different Colours for one Ufe or another. 

Chufe PenciU by their Fulnefs of Hair next the Quill, which 
ought gradually to leflen to the End in a Point, as you may try 
by drawing it through your Lips. t 



•J 



Now, ae to <he adiial laying on the Colour f Suppofe ybu bad 
the Plan of a Survey only in its Lines, and would lay the 
Colour about a Field in it; dip your Pencil into the Colour, and 
draw it along of an equal Breadth about the Field, in ^he Infide 
thereof,' broader or narrower, as the Field is more or lefs in 
Quantity ; the* juft wet your Pencil in Water, and pencil off 
by Degrees what you before did, towards the ffikidle of the 
Field; only, Nott^ You are to pencil off only from the Infide 
of the colourM Breadth ; for by this Means the Col6ur from the 
Outfide of the Field will (eem by Degrees to vanifli, and te 
look the more beautiful to theJEye. And, when Land(kiptare 
divide4 into feveral Tenures or great Eftatet fo divided, *tis pro» 

per 



^ 
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ptr in one intire Colour to ftrike out each Parcel, and a different 
Colour to each Parcel is needful : And k is advifeable that every 
adjacent Field fhould be bounded with a Colour fomewhat differ- 
ent, which muft be referred to the Judgment of the Artift, as 
the colouring of Maps is not always, for Ornament only. So 
much concerning Colours, however, before the young Surveyor 
uie* theni to MapSj^ &c/ let him confult what is delivered in Page 
'240 upon that Read* 



\ 



"He Use of the following TABLES. 

THEY (hew, by Infpeftioo, the Alteration of Latitude 
and Departure, to every Degree and Quarter of a Degree 
c>n the Compafs, and that for any Diftance, Aot exceeding 1000 
Chains* 

In the uppermoft Rank of every Divifion are placed the feve* 
ral Angles, and their Complements, to 45 Degrees, including 
the Quarter, Half, and three Quarters of each Degree, and ia 
the Left Hand Column, are the Lengths of the meafured 6c 
ftationary Lines of the Field Works, and in the common Areas 
are the Difference .of Latitude and Departure. By the Table 
thus formed, no more is requifite to find the Alteration of La« 
titude and Departure, but to feek for the Angle in the Head 
Column, and the Length of the Line in the Side Column, and 
the Requifites appear in the common Areas : The Tables are 
fi) ordered that the Latitude is always under the given Angle, the 
Departure under its Complement. 

An Example or tw$ will make the Matter plain and eafi. 

Suppofe the Angle to be JV. £. 27 f Degrees, and the ftationary 
^ine of the Field meafured 6 Chains, and it be required to find 
[the Northing and Eafting of that Station. I find in the Tables 
fiuider 2^\ Degrees, and anfwering to 6 in the Left Hand Column, 
^^the Number in the common Area 5.3221, which (hews ^e 
;>Northing, and under 62f f which is the Complement to that 
.Angle) anfwering the fame Number in the Side Columns I find 
'a.7705» which mews the Eafting of that Station. 

Ss If 



1 
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If the Angle be the fame, and the Line be 60 Chains, it is 
but removing the Decimal Point one Place backwarder in the 
former Anfwers, fo that in this Cafe the Northing would be, 
53.221, which is 53 Chains, 22 Links, and ro of a Link, and 
the Eafting would be 27.705^ which is 27 Chains, 70 Links 
and a half. In like Manner, if the Line was 600 Chains, and 
the Angle remaining the fame, the Northing would be 532 
Chaim, 2j Links, and the Eaifting 277 Chains .05 Links. 

If the mcafured Line doth not confift of an exaS Number of 
Tens, as fuppofe its Length to be 75 Chains 34 Links; theji 
the proper Requifites may Be thus found t The Angle is fuppofed 
to be 27 f Degrees; and' the ftationary Line 75 Ch^inst 34 
Links. 



In the Table under 27^ De- 
grees, I find the Northings of 
the following Numbers to be, 



For 70 Chains 
For 5 Chains 
For 3Q Links 
For 4 Links 



The Northing 1 ^^ 
of 75-34 3 



62.091 

4-435 
0.106 

0.03s 
66.817 



In the Table under 62I Dc- 

frees, theCom{Mement to 27!^ 
find the Failings of the fol* 
lowing Numbers, 

For 70 Chains ' 32.322 
For 5 Chains — — • 2.308 

For 30 Links 0.138 

Fci 4 Links 0.018 



Thefiaftingof} 
75.34 \ 



34.786 






TABLES 



GEQDiESIA Improved. . 

TABLES of Latitude and Departure. 
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N. S. 



I 
2 

3 

4 

5 
6 

i 

9 



E.W. 



0.9998 
1.9997 
2.9995 

39994 
4.9992 

5.9991 

6.9989 

7.9988 

8.9986 



N S 






0.9994 
1.9987 
2.9981 

3-9975 
4.9969 

5.9963 

6.9957 

7-9951 
8.9945 

3 
0.9986 

1.9973 

2.9959 

3-9945 

4r993» 
5.99*8 
6.9904 
7.9I90 

ETlv.l 



Jl9-- 
0.0174 

0.0349 

0.0523 
0.0698 
0.0872 
0.1047 

0.I22I I 

0^1396 

.1570 

0.0349 
0.0690 
0.1047 
0.1396 
0.1745 
0.2094 
0.2443 
0.2792 
0.3141 



o i 

0.9999 
1.9999 
i.9999 

3-9999 
4.9999 

5-9999 
6.9999 

7-9999 
8»9999 



0.9997 
1.9995 

2-9993 
3.9990 

4.9988 

5.9985 

6.9983 

7.9981 

8-9978 



E W 
l9j. 

0.0043 
9.0087 
6.OI3I 
0.0174 
0.0218 
6.0262 
0.0305 
0.0349 



NS 



o i 



0.0523 
0.1047 
0.1570 
0*2093 
0.2617 

0.3140 
0.3664 
0.4187 
0.4710 



2 i 
0.9992 
1.9984 
2.9977 
3.9969 
4.9961 

S-99S4 
6.9946 

7.9938 
8^99Jg 

3 i 

0.9984 

1.9968 
2«9952 

3-9935 
4.9919 

5-9903 
6.9888 

.9871 



88 i 

0.0218 
0.0436 
0.0654 
0.0872 
0.1090 
0.1309 
Q.1527 
0.1745 

0.1563 
"87 i 



0.9999 
1.9999 
2.9998 
3.9998 
4.9998 
5.9997 
6.9997 

7*9997 
8;999^ 



E W 

89 f 



0.0392 
0.0785 
0.1178 
0.1570 
0.1963 

0-2355 
0.2748 

0.3141 

0-3533 
"^6 i 

0.6567 
0.1134 
3.1701 
0.2268 
0.2835 
0.3402 
0.3968 

0.4535 



0.9996 
1.9993 

2.9989 
3.9986 
4.998a 

5'9979 
6.9976 

7.9972 
8.9969 



0.0087 
0.0174 
0.0261 
0.0349 
0.0436 
0.0523 
0,0611 
0.0718 
00785 



2 ^ 



0.9990 
1. 9981 

2.9971 

3.9962 

4.9952 

5-9943 
6.9933 

7.9924 
8.9914 



0.0262 
0.0523 
0.0785 
0.1047 
0.1309 
0.1570 
0.1832 
0.2094 
0.2256 



N S 



09999 
1.9998 

2.9997 

3.9996 

4 9995 
5.9994 

6.9993 

7.9992 

8. 9991 




I i 



8^55|o-Si62 



; 0.998 1 
19963 
2.9944 

3-99»5 
4.9907 

5.9888 

6.9869 

7.9851 

8.9832 

ETW" 



JZJ 

0.0435 

0.0872 
6.1308 
0.1745 
0.2181 
0.2617 

0.3053 
0.3489 

Q.3926 

~86T 
0.06 1 6 

0.I22I 
O.183I 
0.24421 

0.30521 
0.3663'^ 
0.4273' 
0.4884 

0-5494 



0.9995 

1.9990 
2.9986 

3.9981 
4.9976 

5.9972 

6.9967 
7.9962 

8.9958 



2 -i 

0.9988 

1 1 -9977 
2.9965 

3-9954 
4.9942 

5.9931 
6.9919 

7.9908 

8,9896 



0.9978 

1.9957 
2.9930 

3-9914 
4.9893 

5.9871 

6.9850 

7.9829 

8.9807 



9_ 

O.CljI 
0.02<62 
0,0392 
0,0523 
0,0654 
9,0785 
0.0916 

o. 1 047 
O.II78 
8 8 ^ 
0,0305 
0.0610 
0.0916 

Q.I 221 

6.1:527 
0.1832 
0,2137 
0.2443 
0.2748 

0.0479 
0,0969 

0.1439 
0.1919 

0.2399 

0.2878 

0.3358 
0.3838 

0.4318 

86 r 

0.0654 
0.1308 
0.1962 
0.2616 
0.3270 
0.3924 

0.4578 

0.5232 

0.5886 

isrr 
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TABLES of Latitude and Departure; 



I 
2 

3 
4 

5 

6 

I 



1 
2 

3 

41 

I 



I 

2 

3 

4 

5 
6 

!? 

8 



N S IE W 

0.9976 'o.o69'7 
1.9951 0.1395 



2.9927 
3.9902 
4.9878 

5.9855 
6.9829 

7.9805 

8.9780 



4 i 



EW N S I EW 



_5_ 

0.9961 

1.9923 
2.9884 
3.9846 
4.9808 
5.9769 

6.9731 
7.9692 

8.9654 

~§~ 

0.9945 

1.9890 

2.9836 

3.978J 
4.9726 

5.9671 

6.9617 

I -,7-9562 
9 8.9507 

_-7 
I 

2 

3 

4 

5 
6 

L 
8 






<>« 



0.9925 

I. 985 I 
2.9776 
3.9702 
4.9627 

5-95S3 
6.9478 

7.9404 

8.93 20 

xtsr 



0.2093 
0.2790 
0.3488 
0.4185 
0.4883 
0.5580 
0.627 8 

0.087 ^ 

0.1743 
0,2615 

0.3486 

0.4358 

0.5229 

0.6101 

0,6972 

0.7844 : 

0.1045 
0.2090 
0.3136 
0.4181 
0,5226 
0.6272 

0-7317 
0.8362 

0.9408 

O.I218 

0.2437 
0.3656 

0.4874 

0.6093 

0.7312 

0.8531 

0.9750 

1 .0968 



0.9972 

1.9944 

2.9916 

3.9888 

4.9862 

5.983s 

6.9807 
17.9780 

8.975^' 



5 i 



0.9958 
1. 991 6 
2.9874 
3.9832 
4.9790 
5.9748 
6.9706 
7.9664 
8.9622 



0.0741 
0.1482 
0.2223 
0.2964 

0.3705 
0.4446 

0.5187 

0.5928 

0.667 



84 i 



0.9940 
I.988I 
2.9821 
3.9762 

4.9703 

5.9643 
6.9584 

7..9S24 
8.9465 

7 i 



0,0915 
0.1830 
0.2745 
0.3660 

0.4S7S 
0.5490 

0.6405 
0,7320 

0.8^35 



0.9969 
1 .9938 
2.9907 

3-9877 
4.9846 

5.981S iO.4707 



^5.t 

0.0784 

0.1569 

0.2354 

0-3138 

0.3923 



0.1088 
0,2177 
0.3266 

0.43SS 

0.5443 
0.6532 

0.7621 

0.8709 

0.9798 

82X 



6.9784 

7-9753 
8.9722 



0.9920 
1 .9840 
2.9760 
3.9680 
4.9600 
5.9520 
6.9440 
7.9360 
8.9280 



tTW 



0.1262 

0.2524 
0.3786 
0.5048 
0.6310 
0.7572 
0.8834 
1.0096 

1.1358 

T?fT 



0.5492 
0.6277 
Q.7061 

0.9954.0.0958 

'^ O.I9I7 
0.2875 

0.3834 

0.4792 

0.5751 

0.6709 

0.7668 

0.8626 



1.9908 
2.9862 
3.9816 

4.9770 
5.9724 

6.9678 

7.9632 

1 8.9586 



Ol-^il 



0.9935,0.1132 

1.987 1 0.2264 



2.9807 

3-9743 
4.9670 
5.9614 



0.3396 
0.4528 
0.5660 
0.6792 



NS 

4 i 



6.9559 0.7924 



7.9486 
0.9421 






0.9914 
1.9829 

2.9743 

3.9657 
4-9572 
5.9487 

6.9401. 

7'93iJ 
8.9236 



EW 



0.9056 
1.0188 



1 



0.1305 

0.2610 
0.3916 
0.5221 

o,6<26 
0.7831 
0.9137 

1 .0442 

^-747 
NS 



7 i- 



0.9908 
1.9817 
2.9726 

3-9635 

4*9543 
5.9452 

6.9361 

7.9269 



0.9965 

I.993I 
2.9897 

3.9863 

4.9828 

5-9794 
6.9759 

7-9725 
8.9691 

^± 

6.9949 

1.9899 
2.9849 
3.9799 
4.9748 
5,9698 
6,9648 

7-9597 
8.9547 

0.9930 

I.986I 
2.9792 

39723 

4-9653 
5.9584 

6.9515 

79445 

M22l 



o,90j 



o^boj 



s 



0,11 

o»23; 

0,35' 
o,47< 
0,581 
o,70i 
0,823 

o,94< 
I5O5; 

1? 
0,1. 

0>2( 
0,i 

o>67i 

o»a 

0, 

1,071 

1,21 
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Tables of latitude and.DEPARTC*^ 



3*3 



N S ' E W j. N^S^j E W 



1> 



82 



H 



81 1 



^ 0,9902 0^1391 0,9896 0,1435 

^ 1,9805 10,2783! 1,9793:0,2870 



3 2,9708 



5 4>95i3 

^ 5>94i^ 
6,9319 

7,9221 1,1134' 
9 8,9124; 1.2^26 



0,4175 ji2'9^89: 0,4305 



o>5567!'3>9586jo,5740 

0,695914,9483 0,7175 
0,8350' 

o;9742! 



5^9379 
6,9^76 

7.9172 



0,8605 
1,0044 

1*1479 



9 J ^i 
1 10,9877 0,1564; 



2,9631 
3»95o8 

4193*^4 
5,9261 

6,9138 

7'90i5 
8,8892 



3 

4 

,5 
6 

7 
8 



II 
.7. 

.3 

4 

5 
.6 

•7 
8 



I 

2 

3 

4 

5 
6 

I 



_IO 

b,^4l? 
£,9696 

2,9544 
3.9392 

4*9240 
5*9088 

6,8937 

7»^7^5 
B>8631 



II 

OjqSIlS 

1*9633 

2,9449 

3*9265 

4,9081 
5,8898 
6,8714 

718530 
8^8346 



0,3129! 

0,4693 
0,6257 

0,7822 

0,9386 

1,0950 

1,25151 



8, 9069 1,29 14 

0,9870 0,1607 
1,9740 0,3215 



1,4079 

_8o7i 
0,1736 

Oi3473 
0,5209 

0,6946 

0,8682 

1,0419 

i»2i55i 

1,3892' 

I ,'5628* 

79 I 
0,19081 

0,3816 

0,5724 

0,7632 

0,9540 
1,1449 

i»3357 

1,5265 

i>7i73 



2,9610 
3,9480 

4»93SO 
5,9220 

6,8090 

7,8960 

8,8830 




S 



0,4822 
0,6430 
0,8037 
0,9644 
1,1252 
1,2859 

1,4462 

79i_ 

0,1779 

0,3559 

0,5338 
0,7118 

0,8897 

1,0676 

1,2456 

1^4235 

1,6015 



10,9890 

11,9780 
1 2,9670 
13,9560 

4,9451 

5,9341 
6,9231 

7,9121 

8,9011 



0,9863 

i>9726 
2,9589 

3,9451 

4,9314 

5,9177 
6,9040 

7*8903 
8,8766 



0,1951 
1,9616 0,3902 

2,9422*0,5853 
3,9231,0,7804 

4,9039 0,9755 
5,8847 1,1705 

6,8655 1,3656 



7,8463 
8,8271 

irw 



1,560' 

1,755' 



10 i- 



E W I N S I E W 



0,9832 

1,9665 

2,9497 

3^9330 

4,9163 

5,8995 
6,8828 

7,8660 
8,8493 
~ii i 



NS 

tT 



0,9799 

1,9598 
2,9398 

,3>9i97 
,4,8996 

5,8796' 
6,8595 

7^8394 
8,8193 

TTwr 



81 f 

0,1478 
0,2956 ! 
0,4434 1 

0,5912 ■• 
0,7390 i 
0,8868 
^,0^47. 
1,1825 I 

0,1650 
0,3301 

0,4951 
0,6602 

0,8252 

0,9903 

i>i553 

t,3204 

1,4854 

79 T 
0,1822 

0,3645 

©,5467' 

0,7289 
o,9H2 
1*093^ 
1,2756 

1,4579 
1,6401 

0,1993 

0,3987 
0,5981 

0,7975 
0,99^8 

1,1962 
1,3956 

1^5949 
^7943' 



8J- , SYJ^ 

o,98'33 0,1521 
1^9767 0,3042 



2,9651 

3^9534 
4,9418 

5,9302 
6,9185 

7,9069 
8,8952 

91 



0,9855 
1,9711 
2,9566 
3,9422 
4,9278 

5>9i33 
6,8989 

7,8844 

8,8700 



0,4564 
0,6085 
0,7606 
0,9127 
1,0649 
1,2x70 

1,3691 

'SoT 

0,1693 

0*3387 

0,5080 

0,6774 

0,8467 
i 1,1061 

1,1854 

1*3548 

1,5241 



o,c>824 
1,9649 

2*9473 
3*9298 
4*9123 

iZi 

7,8596 
8,8421 

0,9790 

1*9581 
2*9371 

3,9162 
4,8952 

5*8743 

6*8533 

7,8324 
8,8114 



E W 



79T 



0,1865 

0*3730 

0*5595 
0,7460 

0*9325 
1,1190 

1*3055 
1*4920 

1*6758 

0^036 
0,4073 
0,6109 
0,8145 
1,0182 
1,2218 

1*4255 
1,6291 

1,8327 

""NIT 



TABLES 



i^'4r 



Ci E O D iE S I A Improved. 

TABLES of Latitude and Departure. 



I 

2 

3 
4 



_I2 

0,9781 
1,9563 

2»9344 
3,9126 
5*4,8907 
5,8689 
6,8470 
7,8252 
8,8033 




0,2079 
0,4158 
0,6237 
0,8316 I 



0,9772 
1,9544 

2,9317 
3,9089 



1,0396 4,8861 



I 

2 

3 

4 

5 
6 

^» 



E W 



J3i 

0,9734 
1,9467 

2,9201 

3^8934 
4,8669 



77 4. 
o,ai22 

0,4244 
0,6365 

0,8487 

1,0609 

1,2730 

1,4852 
1,6974 

1,9096 



N.S 



1,2475; 5,^634 

1,4554 6,8406 
1,6633 7,8178 
1,8712 8,7951 

13 77 

0,97440,2249 

1,^487:0,4499 

2,9231 10,6749; 

3,8c.75|o,8998i 

4,g7i^.';i,i248j 

5»^4^ 1,3497 15,8403 
7 '6,8206; 1 ,5746 6,8 1 36 

7,7950:1.79961:7.7870 . _ . 
9 K7693 2,02461! 8,760 4 2,0628 i 



0,2292 
0,4584 
0,6876 
0,9168 
1,1460! 

i'37Si 

1,6044 ! 
1 18336; 



12 I 

0.9763 
1,9526 

2,9289 

3.9052 

4.8815 

5,8578 
6,8341 

7,8104 
8.7I67 

0,9724 

1.9447 
2,9171 



£ W f N S ' 
77 k I _l2i 



0,2164 

04329 
0,6493 

0,8657 

1,0822 

1,2986 

1,5151 

1.7315 
b3±79 
jb{ 

0.2334 
0,4669 



E VV 

77 i 



. . ,0,7003 
,8895 0,9338 



2 

3 



lj<'.97C,^ 0,2419 ; 0,9692 0,2461 
2 1,9406,0,4838 j 1,9385 0,4923 

31 
4 

5 

6 

I 



,9109:0,725811 2,9077 0,7385 
_, 8812 10,9677; 1 3,8769' 0,9846 
4,8315 1,2096.; 4,8461 '1,2308 



5,82i8;P,4555i 

6,7921:1,6935 

7,76241,9354'. 



5^8154' 1,4769 
61/846 1,7231 

7-7538 1,9692 



^^,73:27 1 2,1773 1 8.7231 2,2x54 
15 



4,8619 

5>8343 
6,8067 

7,7790 

8,7515 

-14 £ 
0^9681 

; i>9363 
2,9044 

3,8726 



0,9713 

1.9427 
2,9140 

3>8854 



1,1672114,8567 

1,4007; 

1,6341] 

1,867611 

2^,1010 



75 



0,2504 
0,5008; 

0,7511; 



0,8014:1 3^8682 
4,8407 { 1,2519 |4»8352 



1.0,9059 

2f 1,9:^19 

3 2,8978 
4,3,8637 
54,^296 

615,7^.56 
7|6,76i5 

'^17,7274 
56933 



IS 



15 i 



74^ 



o,258§ 1 0,9648 ^;i6^ 

0,5176 1 1,9296 0,5261 
0,7765 ; 2,8944 0,7891 

i>0353 ' 3,8591 1,0521 
1,2941 14,8239 1,3152 

1^5529 15,7887 1,5782 
1,8117 j 6,75 35< 1,8412 
2,0706 ji7,7i83'2,io42 



^,3294 

TTS 



lM^'2,3673 



5,8089 1 1,5023 

6>777^|i,7527' 
7,74521^,0030 

8,7133 I 2£gj4. 

0,9636 0,26721 

i'9273 1 0.5345! 
2,890910,8017 

i 3,8545 {1,0689 

J 4,8182 1,3362 

5,7818 1,6034 



0,9753 0,220f 
1,9507 0,4414 
2,9260 0,6621 

3,9014 o,882< 
4,8767 i,io3i 
5,8520 1,324 
6,8274 1,5. 
7,8027. i,765i 
8,77j8ii 1^863 

13 i 2^ 

0,2377 
0,4754 = 
0,7131 

0,9507 
1,1884 
1,4261 
1,6638 
1,9015 

2.139^ * 

7^:^ | 
0,254^1 
0,5092 
0,7628 
1,0184 

i,^730j 
i,«;2/6 
1,7822 
2,0368 

2,29141 

74 I 



5*8280 
6.7994 

7,7707 
87421 

14 






0,967c 
1,9341 

2,Q0II 



5,8023 

6,7693 
7,7364 
8,7034 



0,9624 

1,9249 
2,8874 



0,2714 

0,5429! 

o,8u.?l 



3,84981,0858 



6,7454 
7,7090 

8,6727 
JE W 



1,8707 

2,1379 
2,4051 

TO" 



4,8123 

5,7747 
6,7372 

7,6996 

8,6621 

fe w 



i>3S72 
1,6286 

1,9001 

2,1715 
2,2430 



N 8 



TABUS 



GEODiflESIA Improved. 

TABLES of Latitodi and Departure. 



325 



TT 



i6 



0.9,612 

2-8338 
3.8450 
4.8063 
5.7676 
6.7288 
7.6901 
8.6513 



i7 



0.9563 
1.9126 

r^ 2.8689 

I* 3-8352 
4-7815 

6,6941 
7.6504 
8.606 7 



0.2756 

0-5513 
0.8269 

1. 1025 

1.3782 
1.6538 
1.9295 
2.205J 

2^4807 i 

_J73"! 



4 

5 



18 



0.2924: 
0.5847 j 
0.8771; 
1. 1695! 
1.4619! 

'•7542; 
2.0466 

2.3390 
2^^6313 

72 



0.9600 
1.9201 
2.8801 
3.8402 
4.8002 
5-7603 
6.7203 
7.6804 
8.4404 



17 



I 



0.9510 

l«902I 

2.8532 



3.8042 1.236 1 
4.7553 I-54ST 



5.7063 
6.6574 
7.6084 

8-5595 



0.3090 
0.6180 
0.9271 



'SI 



0-94S5 
1. 8910 

2.8366 

3*78^^ 

4«.7276 

65.6731 
6.6186 
75641 

HT W 



r.8541 

2.l6jl 

2.4721 

2.78jt2 

_7i. 

0.3255 

0.65 1 1 

0.97^7 

1.3023 

1-6278 

1-9534 

1.2790 

2.6045 
2.9301 



0.9550 
1.9100 
2.8651 
3,8201 

4-7751 

5-730' 
6.6851 

7.6402 

8.5952 

i8r 
[0.9497 
1.8994 
2.8491 
3.7988 

47485 
5^6982 

6.6479 

7.5976 

8-5473 




0.2789 
0.5596 

0-8395 

i«ii93 

I -3991 
1.6790 

1.9588 

2.2386 

2.518^ 



711 
0.2965 

0.5931 
0.8896 

1. 1862 

1.4827' 

1.7792' 
2.0758 

2.3727 i 
2.6689 > 



O.313I 
0.6263 
0.9395 
1.2527 
1.5658 
1.8790 
2.1921 

2.5053 
2.8185 



1.9176 
2.8765 

3-8353 

4.7941 
5.7525 

6 7117 

7.6705 
' 8.629 4 

0-9537 
1.9074 

2.861 1 

3.8149 

4.7686 

57223 
6.6760 

7. 6297 

85834 



I 



J9_i I 70 i 
0.9441 j 0.3297 



1.888210.6594 
2.8323 0.9891 
3.7764!!. 3188 
4.7204.1.6484 
5.6645; 1. 978 1 
6.608612.3078 

7552712.6375 
8.4968 12.9672 



0.5680 
0.8520 
1.1361 
r.4201 
1. 7041 
1. 988 1 
2.2721 
2^561 




882 

0,5764 
, , 0,8646 

! 3.8303 M528 



73 k 






I 



0.9483 
X.8966 
28450 

3.7933 
4.7416 

5.6899 

6 6783 
7,5866 

8i5349 
19 



L 

1 



10,9426 
1.8853 
2.8279 
3,7706 

4-7132 

I5.6558 
6.5985 

7.54II 
8.4838 



0.3007 
0.6014 
0.9021 
1.2028 

^•5035 
1.8042 

2,1049 

2.4056 

71 k 

03173 
0.6346 

09519 

1.2692 

15865 
1.9038 
2.221 1 

2.5384 
2.8557 



4.7878 

5-7454 
6.7030 

7.6606 

8.6181 

T7 



0.9523 
1.9048 
28572 
3.8096 
4.7620 

5*7 U4 
6.6668 

7.6192 

85716 



0.9469; 
1.8939 



Ij44IO 
1,7292 

2,0174 
2,3056 
2^9X8 

-7M 

0,3048 

0,6097 

0,9146 

1,2195 

^5243 
1,8292 

2,1346 

2,4389 

Mj-38 
21 



4 



0,3214 

_ j 0,0429 

2.8408:0,9643 



I 



^J 



0.3338 
0.6676 

1. 0014 

1-3352 

1.6690 
2.0028 
2.3366 
2.6705 

3.0043 



37877 
4-7346 
'5.6816 

'.6.6285 

17-5754 
'. g-5224 



A. 



\ 19__ 
0.9412 
1.8823 

.'2.8225 

3-7647 
4.7059 

: 5-647 1 
6.5882 

7-5294 
8.4706 



E W 



1,2857 
1,6072 
1,9286 
2,2561 

2.57n> 

2,8929 

_7o""l 

o.3379i 
0,67581 

i.o»37t 

i»35i7! 
1, 6896; 

2»o*75 1 
2.3654; 

2,7033* 
3.0412; 



1' t 2 



TABLES 



326 

• N S 



GEOD/ES I A 

TABLES of Latitude and 



Improved. 
Departurk. 



20 



E W 

_^o_ 



3 

4 

S 
6 

7 
8 



I N S I E W 



20 



O9 



4- 



I 

2 

3 

4 

S 

6 

7 
8 



0939710.3420 
1.S794.J0.68A0 

2.8191 1.0261 

3.75881.3681 

4.69851I.7101 

5.638112.0521 

6.5778»2.394r 

|7-5i75'2.7362 

9 j 8^4572 '3^782 

21 I ^9_ 

^•9336'o.35«3 
1.8672 0.7169 

2.8007J1.0751 

3-7344!« 4335 
4.6079 1. 7918 

5.901512.1502 

6.5351 2.5086 

7.4686 2.8669 

8.4022 ' 3.2253 

22"'l 6 8 i 

I/O 9272^0.3746 
2; 1-854410.7492 

3 2 7816 1. 1238 

4 3.7087 1.4984 

5 4.6359 1.8730 
6I5.5631 2.2476 
716 4903! 2.6222 
8i7.4i75;'2.9968 
9 J{.3447 J 3.37i5 

' . 23 I 67 
I 09205.0.3007 
i.84io!o.78i5 
2.7615I1.1722 
413.6820.1-5629 
'4.6025! 1.9537 

5-5^30i2.3444| 

6'4435j2.735i! 
8 7-3640; 3-^258; 

8,2845! ^.5166 

Tvrnrw 



0.9382 0.3461 
1.8764 0.6922 
2.8146 1.0383 
3.7528 1.3845 
4.6910: 1.7306 
5.6291; 2.0767 
6.5673 2.4228 
7-5055,2.7689 

8.4435 3.1 1 5Q 
21 i < 68 



3 

T 



[0,9320 0.3624 
1 8640 0.7249 
2.7960J 1.0873 
3.7280 
4.6600 



5 
6 



5.5920 
6.5240 
7.4560 
8.3880 



22 I 



1.4497 
1.8122 
2.1746 

2-537^ 

2.8995 

3 2619 

67 4 

0.9252 0.3780 
1.85110.7573 
2.7766 1.1359 
3.702211.5146 
4.6277:1.8932 
5.5532J2.2719 
6.4788,2.6505 
7.4043' 3.0292 

^•3299 34078 



66 



i 

A. 



.114 

0.9188 0.3947 
1.8376.0.7895 
2.756411.1842 
3.6752' 1.5790 

4-5939i 1-9737 
5.51:^7 2.3685 



6.4315 



2.7632 



/•35^3 3-*579 



8.2691 



.1-5527 



N 8 ! E W |_N 8 i K' VV 



20 ^ 1 69 ij 
Q 9366 j 0.3502 

1-^733 
2.8100 

3-7467 
46834 

5 6200 

6.5567 

7-4934 
8.4300 



21 



i. 



09304 
1.8608 

27913 

37217 

4.6521 

5.5825 

6.5129 

7-4433 
8.373« 



22 



0.9239 
r.8478 
2.7716 

36955 
4.6194 

5-5433 
64671 

.7-3910 

8.3149 

' "23 f 
10.9170 
1 1.8340 
12.7512 
1 3.6682 

i 4.5853 
5.5024 
6.4194 

7-3365 
J8.2535 



'0.7004 
1.0506 
1.4008 
1. 7510 
2.1012 

2.45 u 

2.8016 

3J5I9 
1 0.3665' 

0.7330: 

1.09951 

11.4660^ 

1.8325 

2.1990 

2.^655 

2.9320 

3.2985 

0.3827 
0.7654 
I. 1480 

1-5307 

1-9134 
2.2961 

2.6788 

3-0615 

34441 

66 i 



20 i\ bq i 



0.9351 iO.3543 
I.87C3IC.7086 
2.8054I 1.0629 



1.4171 
1.771J 
2.125I 
2.4806 
2.834} 
2.1888 



WJ 



0.3987 

0.7975 

1.1962 

1.5950 

1.9937 

2.3925 

2.7912 

3.1900 

^.5887 



3-7405 
46757 

5 6108 
6.5459 
7.481 1 
8.4162 

2rr 

0.9288 

1.8576 

2.7864 

37152 

4.6440 

5.5729 

6.5017 
7-43^^5 

22 i I 67 i 
0.9222 0.3867 
1.8444 0.7734 
2.7666*1.1001 
3.6888 1 1.5468 

4.61 10 1 1.9335 

5.5332 ;2.3202 
6.455412.7069 

7.3776! 3.C936 

8.299 8 ' 3.4.80 3 
I 23 i |"551_ 



0.3705 

0.7411 

I. Ill/ 
1.4822 

1.8528 

2.2233 

2.5939 

2.9644 
3-335<> 



0.9153 
r.8306 

2.7459 
3.6612 

4-5766 
5.4919 
6.4072 

7-32^5 
8.2378 



' 



0.4027 

0.8055 
r.2082 
1.6110 
2.0137 

2.4^65 
2.8/92 
3.2220 



TABLES 



N S 



CEO DM S I A Idiproved* 

TABLES of Latitobe^ and Departure. 



32; 



24 



» 



*i 



K 



E W I 

-6t: 

\ 0,913510,4067 

i,8277>>8^35 
^^ 2,7406 1,2202 
t 3i^54a- 1,6164 

i 40677 |^'<^33y 

[5,481.3:^,4404 

./i,3948j2,8472! 

o7>3o84J3»2S39! 
8» 22 1 9 3,6606 

25 j "65 
0^9063* 0,4225 
1,8126 0,8452 
2,7189 1,2679^ 2,7134 
3,6252 1,69051 3,6178 
4^5315 2,113114,5223 
5,4378 2,5357; 5,4267 
6,3442 2,9583 6,3312 
7*2505 3»3^09 



N S E W 



24 i : 65 i 



0,9117 0,4107 
1,8235 0,8214 
27353 1*2322 
3.6470 1,6429 



X 
2 

3 

4 

5 
6 

7 
8 



4.5588 
5-4706 
6,3823 

7>294X 
8,2058 



2,0536 

2,4643 



19 

I 

2 

3 

4 

S 

6 

7 

8 



I 

2 

3 

4 

6 

7 
8 



5683,8036 



26 
0,8988 



i»79;6 
2,6964 

3^5952, 1,7535 



0,4384 
0,8767: 

i>3«5i 



0,8969 

i>7939 
2,6908 

3*5875 
4*4843 



4,4940 2,1919 _ 

5,3928 2,6302 15,3812 
6,^916.3,0686 6,2781 

7*1904 3*5070 7*175^ 
8,0891 3,9453 8,07 18 



N S 
24 I 



0,9099 
1,8199 
2,7299 

3*6398 



E W i 

"65 k i 



o,4H7 
0,8294 

1*2441 

I 6588 



4,5498:2,073s 
,459812,4882 



2,8750 '16,3697 12,9029 
3,285-7 j;7,2797!3,3i75 



3,6965 
■"64I 



0,4265 
0,8531 
1*2797 

1*7063; 
2,1328 

2,55941 



8,1896,3,7322 

25 H 64 ^ 
0,9026^0,4305 

,i,8o52;o,86io 



0,9081 
(1,8163 

; 2,7244 
13,6326 

4,5407 
•5,4489 

6,3570 
7,2651 

8,173^ 



I E W 

"^67T 



2,7077; 1,2915 

3,6103 1,7220 
4,5129 2,1525 

5»4i55|2,583i 

2,9860. |6,3i8i 13,0136 
3*4125 i 17*2207 3,4441 

3,8351 : 8^12331 3,8746 ^ 
'63 r i 26^ iTTFil 26 i 



25 i 

0,9007 

1,8014 
2,7021 
3,6028 

14*5035 
15,4042 

6,3049 
7,2056 

1063 



0,4186 

0*8373 
1,2560 

1,6746 

2,0933 

2>5I22 
2,9306 

3*3493 

3*7672 

A4J. 

o>4344 
0,8688 

IJ3032 

^7376 
2,1720 

2,6064 

3*0408 

3*4752 
3,9096 

til 



0,4423 \o,b949 1 0,4462 ,0,8930 : 04501 



27, 63_.|_27 J_- 
0,8910 0,4540 10,8890 
1,7820 0,9080,11,7780 
2,6730 1,3620^ 2,6670 
3,5640 1,8160 
4^4550 2,2699 
5,3460 2,7239 
6»2370 3,1779 
7,1280:3,6319 
8 ,0191 14,0859 



3*5561 

i 4*4451 

i 5»334i 
6,2231 

7,1121 

0,0011 



0,8846 
1,3269 

17692 
2.2115 

2,6537 5*3^96 
,3,0960,16,2645 

3^5383' 7*1594 
3,9806 8,0544 



1,7899 
i 2,6848 

^3*5797 

: 4,4746 



62'i_|! 27 i 

0,4578 0^870 

0.9157 '11*7740 
1*3736 1 1 2,66 10 

i»83i5;; 3*5480 



2,2894; 

27472 
3*2051 

3*6630 

4,1209 



I 



4*4350 

5>3220 

6,2091 
7,0961 

98ii 



Z> 



0,89241.1,7859 '0,9002 
1,3386 2,6789:1,3503 
17848113*5719:1*8004 
2,2310 



2,6772 
3*1234 

3*5696 
4*0158 



62 f 



0^4617 

0,923s 
1*3852 
1,8470 
2,3087 

2,7705 
3,2322 

3*6940 

4*1557 



14,4649 2,2505 

15*3579 2,7006 
6,2508 '3, 1 507 
7,1438 4,6008 
8,0 368 4,0509 

27 T" ; 62 t 
0,8850 0,4656 
1,7700:0,9312 

2,6550 1*3968 
3,5400 i,86;t4 

4*4250 2,3281 
5,3099 2,7937 
6,1949 3,2591 



7,0799 
7*9649 



3*724? 

4*2225 



Utt 



TABLE 



PIPW' iJ 



■p-^ 



■*<w 
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TABLES of Latituds wi Oefaktcse. 



I 



. N 8 

1 0,8829 

2 1,7659 

3 2,6488 

5 4.4H7 

^ 51^977 
.6, 1 806 

,7*0636 
9^^9465 

I 

2 

3 

4 

5l 
6 

7 
8 



E W 



N S I li W: t N S 



28 



I 

2 

3 

4 

6 

7 
8 



62 ^ 

0,4694 0,8809 

0,9389; ^76 1 8 
1,4084 2,6427 

13779! 3>5i36 
2,2474: 4,4045 

2,8 168 j 5,2853 

3,2863 6,1662 

3*7558 7*0472 



-I -^ 



40252 



7,9280 

o»^746j 0,4848 0,8725 
1,7492,0,9696:1,7450 
2,6239 1,4544 2,6175 
3,4985 i,939a| 3,4900 

4*3731 

5^2477 
6,1223 

6,9970 

7,8716 




EW 
"67 



i 



2,4240! 4,3628 



.30 



2,9089 

3*3937 
3»8785 



0,8660:0,5000 
1,732,0 1,0000 
2,5981 1,5000 

,%464i 2,0000 
4,330^ 2,5000 
5» 196 1 '3,0000 
6,0622 3,5000 
6,9282 4,ocoo 
7*9942 4*5000 




59 



0,5150 
1,0301 

2,57i5fi*54Si 

2,0602 

[2*5752 

3^0902 

3*6053 
4>i203 



5*2350 
$>io7S 

6,9800 
7j.85^l 

30 I 

oISS^S 



0,9772 
1,4659 

1*9545 

2»443* 

2,9317 
3*4202 

3^9090 

♦i39Z6 

59 i 



0,5038 
1*0075 

1*5113 
2,0151 

2,5189 

3,0226 

3*5264 

4*0302 

4i5339 



~5ll 
o,5i85 

1*0375 
1^5563 

2,0751 

2*5939 
3»U26 

3^§3H 

4**502 

4,6689 



2SI ^ ^ 

0,8738 !o,477i 

1*7576 0*9543 
2,6364 

3*5153 

4*3941 

5*2729 

6,1517 

7*0305 
7^909^ 






0,8703 

J.7407 
2,6111 

3.4814 
4»35i8 

, 6,092s 
i 0,9628 



M315 
T,9o86 

2,8629 

3.3401 
3,8173 

4,2344 
60 i 



_3«> I 
o,85l6 

, 1.7233' 

'2,5849 

13*4465 
4,3081 

S.169S 
16,0314 

; 6,8930 



0,4924 
0,9848 

•'4773 
1,9697 

2,4621 

«,9S45 
3^4469 

3*9394 
4.43" 



[ N S 

; 0,8 7 67 

,1.7534 
1 2,6302 

1 3.5069 

4,3836 
> 5,2604 

6,1371 
7.Q138 

7.8905 



ia 



I 

T 



0,50^75 
1,0151 

1,5226 
2,030 1 

2*5377 



3*5528 

_ 4,0603 



"-I! 



_3^4 ! 58 k 
0,8526 0,5225 

: 1*7053 1*0450 

2,5579 1*5675 
3,410^ 2,0900 

4,2^3:^:2,6.125 

5^Irs8 3>^i350 

5.96813*6575 
6,82x1 4,1800 

7*6738 4*7025 



E-Wl 

0,4811 

o,962( 

i»44: 

1,92; 

^»40i 

2,885( 

3*3*^ 

3*847i 

4?3?ft 
60 

o,496aj 

0,9924 

r,48M 

i,9iB49 
2,4811 

^*9773B 
3*4731 
3*969! 
4>465< 
59 i 

o»s"; 

I,022< 

2,045^1 
2,5564 

3.0677 

3.S79C» 

4.0903 
4,6ojg 

3iT|~sgT 

P,*503'o,si((S^ 
1,7007 

?,55 

3,4014 

4,»5i? 
5^1021 

5.95*5 
6«$pz8 



29 i 
0,8682 

J*7364 
2,6046 

3*4728 

4*34x0 

5^2092 

6,0774 

6,9456 

7,8138 



30 i 

0*8594 
1,7188 

2,5782 

3t4376 
4,2970 



3*0452115*1564 
',6,0156 

1 6,8752 
: 7*7346 



TTvBiJs 
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T ABIDES of Latitudr »nd DEPART'Ultl. 



-T»" 



m 



N S 



32 



0.8480 
J.6961 

M44< 
3.3922 

4^2402 
50^83 

5 93^3 
6.7844 
7-63^4 



-3i_ 
08386 

^6?73 
*.Si6o 

3-3547 

4-1937 
5.0320 

5.8707 

6.7094 

7-5480 



34_ 
|{ 0.8290 

112*4871 
3- 31 62 

a4'H52 
4.0742 

5-8033 
^.6323 
'7*46j3 

35_ 

6.S191 

1.^3*3 

If ^-4575 
1**766 

4.P958 



K w 



N 



58 



0.5299 
1.0598 

I 5897 
2.H97 

2.6496 

3-1795 

37094- 
4,2394 

47693 

57 



8) E 



W 



1.6914 

;2-537^ 

3-383^9 
4.2286 

5-0744 
5.9201 



57 i 

0.533^ 
1.0672 

I ,6oq8 

2. 1 344 
2.6b8i 

3,20x7 
3-73S3 



N S lE W 



32„i 

6.843'4 



2. 



SI 



0.5373 
1.0746 

x.6u9 



0.5446 
1.0893 

J-6339 

2.1786 

2.7232 
3.2678 
3.8125 

43571 
4.9018 

_56_ 

0-559^ 
1.1184 

1.6776 

2.2308 

2.7960' 

3-3552; 
39144 

4-4735 i 

5*2337 

55 



:6 7638 4.2689' 
7.6115 [4.8025/ 



6868 

530: 
3.3736 2 1492 

4.2169 2.6865 

■50603 3,2238 

3 76ii 

4.2984 



J5 9Q37 

'[6747^ 



56 i 



J3 i i.. 

0835310.548 



1.672 
2.5089 

33451 
4.1814 

5.0177 

5.8540 



1.0966 

1,6449/ 

2.1932 

27415 

3.2898 

38381! 



7J905 483J2 
56'^ 



6.6903; 4 3863 
7,^264 1 40^41.6 

34 i I 55^ j 



33 J 

0-833905519 

1.6678 I 1039 

2 5017 1.6j;58 

3 3355.22077 
4.1694' 2.7597 
50033:3.3116 
5.8372I 3.8635 
6.671 1 4.4155 



i 



o.826C)io.5'628 
1.65 32II 1256 
2.4798.1.6884 
3.3063 2.2512 



4.1329 

4-9595 



N 9 

32X 
08410 

i.68)ti 

a 5231 

3-3642 
4.2052 

5.0462 
5-8873 

6.72834*3^78 
7.5694 4,8688 

56^ 
0.5555 







: 7>483 

34 k I 55 i If 34 i 



7i5oso 



0.8241 
1.6482 
2.4724 



4-9674 



J3_ 

0,8314 

j 1.6629 
: 2.4944 

33259 

; 4-^573 

: 4*9888 

1 5-8203 

; 6.65 1 



0.5664 
1. 1328 
'1.6992 



2.8140 
3.3768! 



*734^ 
1^5532 



;o-5736 
1.1472 
a.7207 

2.2943 
.^.8679 

4.9149 :3-Hi5 



4.0150 
4.5886 



578611 3-9396 
6,6127 4-5024 

5.0652 



0.5771 
1.1543 

I-73H 
2.^086 



3-4629 
4.0400 

4.6172 



3.2965 2. 2656 

4.1206 2.8320 



,0.8216 

'1-6433 

2.4649 

3.2866 



4.9447 

5.7689 

16.5930 

7!_4iZI 
35 i 
0.8141 
1.6282 
2.4423 

3-2565 

4.0706 

1 4.8847 
5.6988 



3-3984 
3.9648 

4-5313 

50977 
54^ 

0.5807 



i.iiii 
1 ,6667 
2,2223 
2,7778 

3>3334 

3.8890 

4»4446 
5,0001 

55JL 
0,5700 
M400 

1,7100 
2,2800 



1.1614 
1. 7421 
2 3228 

2.9035 

3-4842 

^ 4.0649 

6.512914.6456 

! 7-32701 5.2261 



!*» 



-^ • -v 



'4. 1 08a 1 1,8500 
4.9299 3,4:400 

5-7SI5 3.9900 
6.5732 4,5600 

7-3948jS.i3°° 

35 1 I 54 E 

0.81160,5842 

1.6231 1 1,1683 

*-4347 11.6527 
3.24632,3370 

4 0579 1 ^^.g* I » 
4-86943,5055 

5.68io]4,o897 
6.4926:4,6740 

7J21» 5.4582 

I 
TABLES 



33© 



GEODiESIA 

TABLES of Latitude and 



Improved. 
Departuhb. 




I 

2 

3 

4 

5 
6 

I 



NS 



I.6181 

24271 
3.2361 
4.04.5 1 

4.8541 
5,6631 

^.4721 

7 .2812 



.1! 



0.7980 

1.5973 

^•3959 
3-1945 

3-993^ 

4.79:8 

5-5904 
6.-3891 

7^827 



0:7880 
1.5760 

3 2.3640 
3.1520 

3.9461 
4.7281 
5.5161 
6.3041 

7.0921 



4 

5 
6 

!7 
!9 



39 



I 0.7771 

J2II.S543 

'3 2-33H 

'4 3.1086 

'15 3-8857 

6 4-6629 

7 5-4400 

8 6.2172 

9 ^9.94 3 



E W : 

54 : 
d:5F78 
1. 1756, 

1-7634' 

2-3511; 
2.9389 ' 

3-5267 
4. 1 145 

4.7023 
5.2901 

75 a_ 

0.6018 

1.2036 

1-8054, 

2.4073; 
3.0091] 

3.6109 

4.2127 

4.8145 

5-4163 



N_S_ 

l^i 

o 8064 

1.6129 

2.4193 

3-2258 

4.0322 

4.8387 
5.6451 

6.4516 



E W 

53 L 

0.59*3 
I. 1826 

I 7739 
2.3652 

2.9565 

35478 
4»39> 

4.7304 



7^2580 5.3217 
37T 



0.7960 



52 >_ 
0.6053 



N S 

3M 

0.8038 

1.6077 
2.41 16 

3-2154 

4.0193 

4.8231 
5,6270 
6.4308 



Ir^ 



1.5920:1.2106 
2 3S80 1.8159 
3.184012.4212 

3 9800:3.0265 ! 

4 7760*3 6318 I 
5-57204.23711 
6.3680 4.8424 ! 
7^1640* 5.4476 ! 



3_7j. 

07933 

i.5«67 

2.3^01 

3-i7,H 
3.9668 

4.7601 

55535 
6.3468 

7.1402 



E W 



52 
0,6150 

1-2313 

1.8470 
2.4626 

30783 
3.6940 

4.3096 

4-9253 
5.5409 

51. 
0.6292 

1.2586 

1.8880 

2.5173 
3. 1466 

3.7759 
4.4052 

5-0346 

5-6639 



.3811 51 i tl38 I 
0.7853 0.6191 

i. 570611.2382 
2-3559Ji8573 
3.13144.4764 
39266 3.0955 

4.7119 3-7146 



5.4972 J4-3337 
6.2825 •4.9528 

7-0678 55718 



39 i 

0.7744 
1.5488 

2.32;^2 

3.0976 

3-8719 
4.6463 

5.4207 

6. 195 1 



0.^327 
I 2654 
1.8981 
2.5308 

3-1635 
3.7962 

4.4289 

5.0616 



0.7826 
1.5652 
2.3478 
3-1304 

3-9130 
4.6956 

5.4782 

6.2608 

7-0434 



o.594« 
1.1896 
1.7845 

2-3793 
2.9741 
3.5689 
4 1638 
4.7586 

5-_3524 

_5LX 
0.6087 

1.2175 

1.8263 

2.4350 

30438 
3.6526 
4.2613 
4.8701 
5.4788 

JLl 

0.6225 

1.2450 

1.8675 
2.4900 
31125 

37351 
4.3576 
4.9801 
5.6026 



I 



6.9695 5.6943 



0.7716 

1*5432 
2.3140 
3.0865 
3.8581 
4.6297 
5.4014 
6.1730 
6.9446 



50^ 



0.6361 
1. 2 62 1 
1.9082 

2.5443 
3.1804 

3.8165 

4-4525 
5.0886 

S-7247 



N S 

0.8012 
1.6025 
2.4038 
3.2050 

4.0063 12.99 
4.8075 13-5" 
5.6088 !4.i 
6.4100 '4.78 

7. 2 III !5j8j 

0.7907 o.or 
1.5814,1.22 
2.3721 !i-8 
3.i62S'2 

3-9534 l3-^^ 
4-74 1-r [3.^^ 
5 534'*^^ 4'2»! 
6.3255 •.«91 

7.1162 j5-5< 
0.7799 o-oi 

2-3397 '•''7' 
3.1195 2-50; 

3.8994 31*! 

4.6793 3-75i 

5.4592 4-3'>i 

6.2391 5' 

7.0190 5'^ 

0.7688 0'6; 

1.5377! 1-37; 
2.3065 2. 






30754 
3.8442 

4.6130 

5-3819 
6.1507 

6^9196 



911 

2-51 

3.8! 

4-4^ 
5.111 

5-7J 



_J 

TABLEl 
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3J» 
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GEOD^SI A 

TABLES of Latituoe and 



N SI E W 



I 

2 

3 

4\ 

5 

6 

7 
8 



I 

2 



1.4387 
2,1580 

a»^74 

3«S967 
4.3»6o 

5.0354 

5.7547 
6,4741 



45 



0,7071 
1,4142 
2,1213 
2,8284 

3.53S5 
4,2426 

4.9497 

5.6569 

6,3640 

E W" 



_46 
0,694s 

1.3893 
2,0840 

2,7786 

3.4733 
4,1679 

4,8616 

S»5573 
6,2519 



N S 



MA 



_45 
0,7071 

1,4142 

2,1213 

2,8284 

3»5355 

4,2426 

4.949/ 
5,6569 

'6,3640 



0,716? 

1.43^ 

2.1489 
2,8652 

3.5815 

4,2978 

5,0141 

5.7304 
6,4467 



E W 



i. 

4> 



0,6978 

1.3956 
20934 

2.7911 
3,4889 
4,1867 
4,8845 

5.5823 
6,2801 



N S 



Iropiov«d, 

DxPAK.TO|lBf 

E W I NS 



44 



NS 



0,713: 
1,426^ 



2 

5 

2.1397 
2,8530 

3.5662 

4.279s 

4.9927 
7060 

6.4192 



45^ Lh. i: 
1 0,7 102 
'1,4204 

2.1305 
2,8407 

3*5509 
4,2611 

4.9713 
5.6815 

6.3917 



0,7009 
1,4018 

A 1 027 
2,8036 

3.5045 

4.2054 

4.9063 
5,6072 
6,3081 



E W 



11 



TTT 



f'W 



o,7" 
1,401 

2>JI 
2,816] 

3.5201 
4.2241 
4,9281 
5.63H 
6,3361 



N 



APPE N D I 



V 



The A P P E N D I X, 

Containing anEflay upon SOLIDS and Artificers Work; 

Wh^ein not only the praSical Methods of oicalUrinp; Boartb^ 
Round Timber j^ Bncklarers and Plaiftcrers Work -, but alfo Marl- 
pits and Hay are rendered plain and eafy ; th^ Whole being illuflrated 
with pecuhar JCxpIanations, Rules^ Examples and Operations. 

S E C T. I. 

A Surveyor is (by mod Country People) looked upon as 
unqualified for hisProfeffion if he be unacquainted with Stereometry, 
to wit> a Branch of the Mathematics, which treats particularly 
about the Menfuration of Solid Bodies ; and therefore, that this 
Treatife may be rendered every Way ufeful for the Codmry Man 
f for whom it is chiefly intended) I have herein given fpme necefiaiy 
Rules and Dire&ions (with regard tQ nal PraSiui) how to meafurf 
Boards, round Timber, Bricklayers and Plaiftcrers Work, together 
with the pradical Methods of meafuring Marl-pits and Hay, and 
firft of 

BoA&D Measurb. 

Boards, according to the general Method are meaf^red by taking 
the Length and Breadth thereof in Feet and Inches, and to find 
the Concent obferve this 

Rule : Multiply the Length by the Breadth, and the produA 
is the Content. 

NoU^ 12 Inches make one Foot in Length, 144 Square Inches, 
one Square Foot, and 400 Square Feet, one Rood of Boards. 

Nsti^ Alfo, in taking the Length of a Angle Board or Ix>g of 
Boards, any thing under fix Inches is feldom noticed. 

Yy Of 



334 APPENDIX. 

Example i. Admit a Board 9 feet long and 10 inches broad, 
bow many feet are contained therein i 

F. I. 
Length 90 

Breadth o 10 



Anfwir, 760. 

Example 2. Admit a Lpg of Boards (10, in number) 8 feet long 
and 6 feet 8 inches broad, how many fquaf e feet ef boards therein i 

F. L F. I. 

Length 8 o Or thus 6 8 

Breadth 6 8 12 



5 4. o . inches 8 o 

48 o feet 8 



^^fi 53 4 o I2t) 640 

53 4 
KqU^ Multiplication of feet and inches, is caHed Duodecimal 

jtrifbmiiicj and is partly wrought the fame way as Multiplication 

of Money, always remembering, that inches multiplied by inches 

produce parts, and that inches by feet produce inches. 

More Examples; 
Logs. Lsth. Bdth. Cts. Logs. Lh. Bdh. Contents: 
/. /: F. I. F. L F. F. I. F. L 

I 7 O 10 4 72 4 I 94. II 3 J06 lO-J. 

2 80 9 8 77 4 2 10 14 9 147 6 

3 540 12 3 67 4i 3 io|. II 8 122 6 

4 6 o 9 6 57 o 4 8i 15 7 133^ 5r 

5 90 5 10 52 6 5 9 12 9 114 9 

6 i2i 8 8 108 4 



Anfwtr 2^6 6 



T 



Anfwer 732 
One Rood of Boards 400 



Anfwer^ One Rood 332 5 

Of 
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Of Roui^d Timber. 

Tbi €9mm9n Wai ifmeafuring Round Timber Tnes^ whtn hsttid and 

headed. 

I. Tbe Length is taken in Feet (but any thing under half a 
Foot is not regarded) and the Girt in Inches about the middle 
Length* or any where between that arj the Root or butt end (if 
the Suyer chufes) and this Girt thus taken divided by 4, is called 
the quarter Girt, and is efieemed as the fide of a Square equal, 
at the Place where the Tree was Girt, therefore if you multiply 
the Square of the quarter Girt by the Length of the Tree, you'll 
liave the folidity the cuftomary way. 

Example i. If the quarter Girt be 8 Inches, and the Length 9 
Feet, how many Feet of Timber in that Tree. Nate^ if the 
quarter Girt be lefs than 6 Inches, it is not reckoned Timber. 

8 inches ExplamitiefL 

8 do. The quarter girt » 8, multiplied by itfelf 

— - ca 64 fquare parts, which divided by 12 gives 

64 sb5 4 5 inches 4 parts, and this laft produ£^ being 

Length 9 multiplied by 9 feet (the length) gives the 

content. 

jfnjiver .4 00 

Example 2. If the quarter girt be 10^ inches, and the length 8 
feet, what is the content I 

In. 

10 6 
10 6 



^530 
890 



9230 
8 

jffff^ 6 feet I in. & 



6 I 6^ o O 6 parts or ^ in. 
Yy^l Example. 
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Exampli 3. The ^ g^rt i6| uicheH the length i6| feet, the 
contents required ? 

tS^iacbes m .1 4 6 

146 

830 
< 6 t> 
1 4 6 



itfmn^^im'm^mtmmmmmmm^m 



1 10 8 3 o 
Lt0gth 16 6 



>va«M«*iiB««»4*«iM« 



114 I 6 Noti. The annexed anfwer is a feries of 
30 3 o o fub*divilions, and are thus exprefled, 

3 1 feet, 2 indies, 4 primes, i fecond. 



Na«M 



31 2 4 I 6 and 6 thirds. 

Exampli 4* If the circumference of a tree in the girting place 
be 5^ inches, and the lei^gth 17 feet, how manj feet of timber 
therein I 

Oiherwtfe thus. In. 

14.25 
14.25 



4) S7 


F. 


/. 


P/j, 


Mi- 


> I 

I 


2 
2 


1 fquared 


2 
I 2 


3 

4 
3 


6 
6 


9 


Length 


II 





9 
17 



7125 

2850 

5700 
1425 



203.0625 
Length 1 7 



142 14375 

23 II 8 O 9 Jnf, 2030625 



feet. 

144) 3452-0625 (23.97 
As before. 



Example 
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£x0ifb s. Admit the i 
girt 39 inches and Length 
29 fe«t 6 inches what it 
the cpnteat i 



3 
3 



3 
3 



mmm* 



9 

9 



Length 



10 



6 
«9 



9 
6 



'^m 



5 

I 300 



4 
3 



■»' 



folidky 205 II 7 6 



Niiif If the annexed Tch 
lidity wss to be exprefled 
in word$, it would be thus, 
205 feet, 1 1 inc. 7 primes, 
and 6 fecondt : Notg alfo, 
if a tree be meafured with 
the bark 00, <i^th or ^Tth 
of the girt is commonly al* 
lowed upon that account in 
oak, but in elm, beech, aib* 
&c. fomething lefs is to be 
deduced, tho' in moft pla- 
ces an inch for 1>ark is al« 
lowed. 



Bfccmpli 6. How many loads of timber in that tree, the length 
whereof is 28 feet 6 inchea, and the quarter girt 2 feet 9 inches i 
Netiy 40 feet of timber meafured the common way, or 50 the true 
w^Yp ii accounted a load, or i ton weight. 



teng 



M/. 









B7 Decimals. 


2.7s 
2.7$ 




2 


9 








2 


9 




1375 






— — 




1925 




2 


9 




550 




5 6 








( 




— 




7-56a5 




7 6 


9 




28.5 


th 


28 


6 












/ 


37812s 






^MB 


3 


9 4 


6 




605000 


211 


9 




40) 


151250 


215 


6 4 


6 


2i5-53"5 










5 ton 15 feet anC 



Of the trub Way of measuring RouKd Timber. 
The former Method is the common way of meafuring fuch 
Timber as hath not been fquared, and is proper enoug^i when 

there 
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tiiere is much Sap and lofs, but is fbort of the Truth in the pro* 
portion of 1 1 to 14, as may thus be proved. If the circumference 
of a Tree be i Foot, the quarter Girt is 3 Inches or .25, but this 
caMiot be the fide of a Square equal in Area to that Circle, for 
the Square root of the Area of any Figure, is the fide of a Square 
equal in Area to that Figure, but the Area of a Circle whole 
periphery or circumference is i, is -0795775, or .08 nearly, the 
Square Root whereof is .2821 nearly, and which is the true fide of 
m Square equal. And if any one be defirous to know the true 
Content of fuch Timber, let him ob&rve the following 

Rules. 

1. MM'tipIy the Girt or Circumference in Inches^ by .2821, 
«sid the Product will be the true fide of a Square equal, with which 
proceed as before. 

2. Multiply the Square of th; Trees Circumference or Girt in 
Feet by the Length, and that Frodud by #07958, (01 by .08 which 
will anfwer fufficiently near) gives the Solidity. 

3. Find the Solidity the common way, under this write its 4 
part, ^ of this ^ and ^ of that ^ the fum of thefe 4Lines will be the 
Solidity very near; the two firft Rules are beft adapted to 
Decimals,and the laft to Duodecimals ^ alfo as ir : 14, fo is the 
common way to the true way nearly, or as is 14 to 11, (b is the 
true wav to the common way as near. 

Admit it were required to know how many Feet of Timber 
(according to the true way) in that Tree mentioned in Example 
ttf foregoing, the Content where(^ according to the common way 
of meafuring is 215, 53125 Feet. 

Say, as II : 14:; 215.5^125 : 274.3125 Feet of Timber, 
Kcording to the true way of meafuring, neverthelcfs, tho* I have 
given the above Rules concerning the true Solidity of Round 
Timber, yet notwithfianding, I don't imagine it will be the Means 
of aboliihing thofe cuftomary Rules which Time and Practice 
therein have efiabliflied almoft every where. 

SECT. II. 

Of Bricklayers and Flaisterers Work, 

And firft of the Bricklayers Work. 
The Work of thefe Artificers is in moft Country Places mea* 

fured 
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fured by the Yard, and returned Square Yards, for which they 
are paid accordingly, fo that if the Wall be Brick-Breadth i. e* 
4^ Inches, 9 Inches, i. e. Brick Length, Brick and half or two 
Bricks, &c. in thicknefs, the Workman is paid fo much the more 
per Yard, and therefore fuch Walls muft be meafured feverally, 
and the Concents entered with their refpe&ive Prices per Yard^ 
by which Means an exad Account of the fame may be obtained, 
to effe£t which, obferve this 

Rule. 

Multiply the Length and Height together in Yards and Decimal 
Parts, and the Product will be the Concent in Square Yards. 

N^ttj There is feldom any Dedufiion made for Door Places or 
Windows, linlefs mentioned before the Work Was engaged. 

Example. 

I demand what a Wall comes to at 3-^ per Yard (to wit 3d ^ 
when, all Materials are fouad, or 3s. 6d. when the Workman finds 
the Materials) the Dimenfions are 

yd. d. yds. /• x. d. 

Length ==36.37 yds. Then if i 135: 172.75 : x 10 4^, Anf 
Height =• 4 75 

18185 
25459 Ocherwifc at 3s. 6d. per yd. it vrould amount to 
14548 30I. 4s. 7id, 



172*7575 Square yards. 

Exampli 2. What does the Brick Work of a Building amount 
to, the feveral Dimenfions and refpedtire Prices thereof are as 
under i 

Yards. Yards. £• s* d. 

Front wall |J^gf J^J |Cont. ..»J at«d. . «« .1 

Gable end and back ^rt | J*^J, |*-J | ditto .55* 4d. 3 18 s 

Two gable ends above the I Breadth 7-* I di»o ,- .a a .. t 

fqutra I Height 5.0 1 "'"* « 4d. o n I 

Inmsh 
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INNKR Walls* 



Pantrjr waIIi» &c« 
dnewall • • - 
Another %aU 



i Length 
Height 

I Length 
*. * I Height 

I Letigth 
- 'iHeigth 



of 



'^ I ditto 40^ 3d. o 10 a{ 
'^ I ditto 40^ ^d. o 10 b| 



6.0 
6 



6.0 
6 



A triangular wall up ftairs j ^Height I4 1 ^'"^ '♦^ 5**' 
Another ditto - - - - 1 ^alight l^j^'"^ "♦* ^'** ^ 



o 3 6^ 



S H 



Two Chimnizs. 

Mean glrtj bottom^ 4^3 ^o, i».o 
ditto top ■»3.7 ;r 9 do, 33.3 



45-3 



Girt at bottom 4.* 

do. at middle 3.8 

do. at top 3.6 _ 

doubled 90.4 

Height bottom part 3 o ditto top part 90 at 4d, i 10 

Second chimney contains the fame, 8tc, 90^ 4dk t to 

Two MiDFEATHERS» 1. e. One in each chimney. 






ad Height 9 o 



Breadth o 



.2 



3-4 



to 8 yards at ad* o t 9{ 



Anjhver 12 % zo{ 

Example 3. Admit z Brick Wall 10 Yards long, 3 Yards 
bi^h, and 3-^ Bricks thick, I demand how many fiatute x ards of 
Brick Work therein ? i. e. 1^ Brick thick. 

Rule. Multiply the Square Yards in the Wall, by the number 
of half Bricks in its Thicknefs, and divide that Product by 3, 
(that is the number of half Briek&, in ftatute thtckneft) and' the 
Quotient will be the member of ftatute Yards fought. 

Length 10 Yards. 
Height 3 

Square Yards in the Wall 30 
Half Bricks in thicknefs 7 



3) a 10 



Yards of ftatute thickhcfir 70 



Or 
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Ot PtAisTBREits Work. 

Plaifterers mod commonly work by the Square Yard, fo that a 
Decimal Yard is likewife neceilkry to take the Dimenfions of 
fuch Work. 

Nau, If you are to meafure the Plaiftering of the Rooms in t 
Houfe, do thu9« 

I. Take the Girt of the Room with a String, and meafure the 
{kme with the Yard, which enter with the name of the Room, then 
take the Height thereof and enter it under the Girt, Multiply tho 
Height by the Girt» and the Produd will be the Content. 

2* Take the Length and Breadth of the Cieling, Imd Multiply 
one by the other, and the ProduA will be the Square Yards therein: 
proceed in the Manner with every Room you are to meafure, but 
obferve, Cuftom feidom makes Allowance for Doors, Windows 
or Chimnies, and the String in taking the Girt and Height muft 
go into every dint or cornice thereof, ice. 

Example. Suppofe a room meafiire in girt 376 yuids, and in 
height 3 yards, the cieling being o yards long and 8 broad, how 
many yards of plaiftering are therem t 

Girt of the room 37 6 yirdi 
Cieling, long 9 yards Heigth of ditto 3. 
broad 8 ■ 

— Iia8 

Square yards 72 The cieling 72.0 

jtnf. i9j^^ji%. 184.8 

Of Marl Pits. 

Marl is an excellent manure for land, and very much ufed, not 
puiy In Cheihire, but moft of the adjoining counties ; alfo, whereof 
the inhabitants ("who are more immediately concerned in agricui- 
tHrr^ annually enjoy the emoluments arifing therefrom; however, 
it is net my defign in this place, to expatiate on the properties or 
^antities of mar/^ but to dired and (hew how to meafure a c^ 
«r (alien pit^ but before this can be eficdually perfoimed, let «s 
confide the nature of this inregular vacuity, 

Firftt 
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Firft. A marl pit may be fuppofed to reprefent an irregular 
folid» or rather an i[ regular vacancy in the earth made by poor 
labourers, who cotnm nily lay out the pit at firft, in imitation of a 
fqoare or rcdangle, but the confequcnce of working fuch pits fo 
true and upright is exceeding dangerous, and too often attended 

with br(;ken bones and lofs of lives. 

* 
Secondly. As woikmen are generally paid for marl pits by the 
rood ; 1 fliall in the next place explain what a rood is, and then 
teach how to find how many roods there are contained in the 
moil irregular inarl pits. 

Firft. Then, 8 yards long, 8 broad and i deep, =» 64 cubical 
ya ds were foimerly accounted a rood of marl, but cuftom hath 
eiUb]l{hed in Chcfhire, and fdme of the adjacent counties, 9 yards 
long, 8 broad, and i deep, equal 72 cubical yards to the rood ; 
now as fuch pits are allowed to reprefent hregular bodies^' confe- 
qucntly whoever Would attempt to meafure or find the true contents 
thereof, ffiould not be a ftranger to or unacquainted with the 
menfuration of regular foUds \ yet, notwithftanding, how oft do 
we fee numbers in this country who can fcarcely define a line, or 
conftru^ a fquare, much lefs meafure a carVed fpace, or an irregu- 
lar .iblid } neverthelefs, will arrogantly afTume fuch boafling 
preterifions to this art, as if they were perfe£Uy acquainted with 
planinutrytjitreomilry and geometry^ by which means ihey too oft 
intrude upon the credulity of their well meaning neighbours. And 
therefore for want of fuch necefTary qualifications, how frequently 
do we fee the induflrious farmer, or perhaps the pooi* laborious 
workmen impofed upon by employing fome bungler or other (to 
meafure their work) whi>fe incapacity mufl render them obnoxious 
tocvery individual who hath any knowledge oifuperfices ^ndJiJidsfthc 
confequence of employing an unqualified perfon upon the occafion, 
caniioc fail of proving injurious to one or the other concerned 
theKiit, fo that if the poor labourers ibould be injured (thoug|i 
contrary to their matter's defire) their indigent families muft 
necefTarity undergo the burthen of the lofs, while the poot men 
refled^ on the many long and fultry days, fweat flowed from each 
thro' emulating, labour and violent exercife, in hopes that at the 
end their indefatigable pains would am()ly meet that juft reward 
which univerfally fweetens labour ^ but,: on the other hand»ibbu]d 

the 
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the miftake coramited be in favour of the poor laboarers, the cafe 
Would be equally as bad ; fof al(ho' the farmers are allowed to be 
the fupport of the nation ; notwlthftanding, that is no reafon why 
they fliould be wronged, or pay more than what is right : And 
therefore, I think it greatly behoves both the mafter and workmen 
to make choice of fuch a perfoa upon this occaiion, whole know- 
ledge and abilities can dtred throughout the moft difficult under«^ 
taking without injuring or wronging either fide ; fuch a man's 
return -will moft certainly afford pleafure and fatisfadion to both 
fides. To affe£l this material point, let usconfider thefe irregular 
bodies to be comprehended under the three following varieties, viz. 

Rectangular, Obliqite Angular, and Curvilin£AL« 

Of thefe in their order. 

And firft, to meafure a redangular pit, the angles whereof are 
right ones, or nearly fo, and the fides and backs are nearly ftraight. 

Rule. Multiply the mean length of the pit's body, by the mean 
breadth, and that produd by the mean depths, this laft product 
will be the content in cubical yards. Secondly, multiply the 
mean length, mean breadth, and mean depth of the pace (or fpace 
as it is commonly called) together, and the produ^ will be the 
content thereof in cubical or fohd yards which s^dd to the conterit 
of the body of the pit, and divide the fum by 64 Or 72, ("according 
to the cufiom of the country) and the quotient will be the number 
of roods of marl the pit did contain. 

* 

N^e^f The mean length of a pit may be thus found, take the 
length of one fide about the middle depth with a firing, in which 
place ftick or fa(^en a pin, and then with a decimal yard meafure 
it and enter the fame, do fo at every three yards acrofs the pit, but- 
eb&rve, you need only meafure to or from the pin you firft faftned 
in the ftring, then add or fubtraf^ the difference to or from the firft 
length entered, which done divide the fum of the lengths by the 
number thereof, and the quotient will be a mean length. In 
like manner fii\d the mean breadth, thjc mean depth according to. 
pi:s^ical cuftom is thus obtained, being provided with a pole about 
. , 4 or 
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4 or 5 yardt long, divided into yards and decimal parts alfo, take 
the djpth therewith perpendicular to the floor of the pit on 
each fide thereof, about 3 yards afunder y but fee vou don't med* 
die with the back part unleft you take the depth of the front 
alfo, which may be performed bv holdins the ftring or line at full 
firetch, level with the grafs or iurface, &c. on each fide the pit> 
cxa£Uy over the plac« where the fpace and body of the pit divides^ 
then with the pole and decimal yard take as many depths as you did 
at the oppc^te fide or back part, add all thefe depths together, and 
divide the fiim by the numbei thereof, the quotient will be a mean 
depth s prt>ceed in liice manner to find the length, breadth, and 
depth of the Jpace^ then will your dimenfions of the pit be com* 
pleated. 

Example. Admit /ig 5, plati 5, to reprefent a marl-pit, the 
fides whereof are nearly perpendicidar, and the angles nearly right, 
i. e. neither much obtufe nor acute, the content whereof is fought* 

N^ff l^he lines i, A, a>e the different lengths taken bv a pack- 
thread in the pit about the middle of the depth, and the lines tf, a^ 
are the diiFerent breadths taken in like manner ; the depths wete 
taken at every three yards on each fide of the pit, but neither at 
the iaci not /pace a« the furface appeared horizonuU 

Dimensions. 

Lengths Breadth Depth M an i Length 14.6 

in yds. in yds. in yds. ( Breadth 10.3 

14.65 1055 4.48 ,^— — 

J4.72 10.3a 456 438 

14.76 it).25 4.70 1460 

14 64 10.20 4.94 — _— 

14.60 10.24 5.04 150.38 

J4.43 10.24 4.90 Mean depth 4.7 

1440 — — — 468 * 

— — — 6) 61.80 4.58 1052.66 

7) 102 20 4.42 6015.2 



mmm 



14.6 9)4230 706786 

Anjwpt. yo6.y86 cubical yanis in 

4.7 the My of the pit. 

Length 
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S r A € B. 

Length Breadth Depth Meanlengtfi 1.25 
3.30 6.10 a.io Meanbmdtfa o.i 

320 \ 



-' 325 

2) 6.50 1950 



3»S '9-825 

Mean depth 2.1 

10825 
39650 

Solid yards in the fpace 41 6325 
in the body 706.706 

Anfiutr. The ^i cmUMud^ €9ii€d y^d$ 748.4185 

according to the cuftom of Cheihire and other countiet. 
EKompk 2 Admit Jig, 6^ plau 5, to reprefent a marl pit» ths 
itdcs whereof arc indifferently fireight, but the angles therda both 
6bcufe and acme, I demand how many roods were contained there* 
in? Nitiy When the angles in a pit are very obtufe or acute, (h0 
fame ought to be meafur^ as a trapezium, and the depths takea. 
Jts before. 

4 fum of the perpendiculare m 6.i8 
Dimenfions in yards^ ta. diagonal ao 4 

Depths. 
5.10 4.44 

20.40—7.26 490 

4.98 

a } 12.36 4 87 Square yards 

. ■■ 465 Depth 

6a8 4.0 





504288 

75647* 
504288 

CuUaiijirdt 584*97408 

SPACfi« 



1 
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Space. 

Metn iength ' 2.3' 3oIid yardi in the body 5S4.974 
Mean brcadcli 5.2 in the fpace 21.528 

72) 606.502 (Broods, 

576 30 yardj, 

■ Chefliire 

1196 " 30 meafure, 

Mem depth 1.8 the content. 

' Noti^ If there be any fideflip^ bends or 

9568 curved turnings in a pit, take them as direfied 

1 196 in the following example. 

Solid yards 21.52S 

Of CuRViLiNEAL Pits. 
The body of curvilineal pits fhddd be taken as directed in the 
two foregoing examples, and if a fide flip occur therein, flretch a 
line along that fide the wt at every yard in height, and with your 
decinnal yard take as m&f breadths from the ftring (at full ftretch) 
to t^ back of the flip asVou fliall fee neceflfary, add thefe breadths 
together, and divide the ram bv the number thereof, the quotient 
will be the mean breadth of the flip, then take the length and 
heigbt thereof, with which proceed as before. 

« 

Exampli 3. Admit /^. 7, plate 5, to reprefent an irregular marl 
pit, and it were lequired to know how many roods of marl were 
contained, therein. 

Dimensions. Body of the pit. The (pace. 

D. . Mean leneth 12. Mean length 4.2.7 
Yds. -^^Do. breadth 8.72 Do. breadth 6.46 
6.20 sq. yards 104.64 256s 

\'^\ Mean depth 6 48 1708 

• 6.94 8371* ^56> 

6.60 • 62784 Mean de pth 1.75 

6.14 Solid yds. 678.0672 i3792i« 

5-90 1930894 

8) 51.88 ^75^4* 

Mean 6,48 Cubical yards in the fpace 48.272350 

L, B. D. Ditto in the bodyof the p it 678.0672 
Space .417 6.46 1.75 

Dimenftons 



Yds. 


B. 

Yds. 


12.01 


8.40 


11.95 
12.0 


8.52 
8.6^ 


IS 04 

S2.0 


8 78 
8.90 


5)60 910 

Mean 12 , 05»'35 
Mean 8 72 



r 
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Dimcnfions of two parcels in tfce fouth fide of the pit. 



The part A. 



» '.» 



Mean length 2.6 



I-gth. Bdth. Depth. Mean brcaHth 1.5 Square yards 6.50 



2.50 

a-7Q 



2.40 
2^60 



6.10 
590 



a)5^2© 2 )5.00 2)12.00 
Mean a,6 2.50 6 



130 ^P^*" _ 

52 Cubical yards 39.00 

Square yds. 6 50 in part A 



• i ft*' 



The part B. 

« 

Lgth. Bdth. Dh. 
4.20 2.10 6.8 
4.60 2.30 6.6 



2)8.80 2)4.40 2)13.4 
Mean 4.4 2.2 6,7 



Mean length 
Mean breadth 



2.2 

Is 

88 



Square yards 9.68 
Mean depth ' 6.7 

6776 
5808 



Cubical yards 64.856 



A flip in the back part. 



Lgth« 
At bottom 5.25 
At top 5.15 

2^10.40 

Mean • 5.20 



Bdth. Height. 

•60 6.40 

.86 6.90 

1. 10 -— ^ 

.8a 2)13.30 

,60 ■ 



5)3-96 



Mean 6.65 



Mean .79 



Mean length * 5.2 
Mean breadth .79 

"468 
364 

Square yards 4.108 
Mean height 6.65 



mm 



20540 
24648 
24648 



Qubical yards 27. 




^ 



34« APPENDIX. 

The body of the pit 678 

fpKe 484 

The iSnreral parts collcAed^ part A 39 

part B D4I 

7^; 857i 



The contents of the pit are, 1 1 roods 65^ yards. 1 1 65^ 

Thefc three examples^ well underftood, will undoubtedly enable 
the young learner to meaiiire the moft irregular marl pit truly, as 
they contain variety fufEcient whereby any other pit may be cffec« 
toally underftood and meafured; 

Of hay. 

Hay is iikewiie an irregular felid, and is meafiired and returned 
in cubical yards, but the weight of the yard folid differs according 
to the place and quality of the hay, to wit, a cubical yard (or 
fi)tf are yard as it is commonly called^ in the bottom of fome hay 
recks of one, two, or three years ftanding, will weigh near two 
hundred weight, and another of the fame fize and ftandtng, a yard 
perhaps will not weigh one hundred weight ; however, the mea- 
fuier hath nothing more to do than to find the number of cubical 
yaid« in the hay reek or cock, and let the buyer and feller order 
about ike %vtight thereof: And though the fcrm of hay reeks and 
My oocks are many, neverthelefs if the learner will endeavour to 
Mderftand the following e:oMnpies, they will enaMs bim to mea* 
furt any hay reek or hay cock whatever. 

PROBLEM I. 

Tmitti t9 mu^iort a H^ Ruk^ ibi mis wb^^f^Hfuat. 

SmU. Multiplv the fuperficial area of the end in fquare yards, 
by die length, and the produd will be the cubical yards therein. 



. B^ampli I. Admit fig. 8, plau 5, to repideot a hay reek, the 
ends being equal, and die dimenfions as follow, how many folid 
yards are contained therein ? 

DfiMlK- 
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Bottom (Breadth 5g.*;J^^g^4.6o|„ g ^ ^^f fo, , „^ ^^ 

***" (Height FG a.. Height a. 



8.6 



Top jBreadch^g^;;* 4-60 1 ^ half for. me«, 3. 
P"* (Height GE 4.5 Height 45 

Mn^-of the reek^aSO Jl- ^f ^J Srpt'^ end 




Area of one end 22.1 

Length of the reek 105 

1 105 
^210 



Anfwer 232.05 

PROBLEM II. 

Teacheth to meafure a nek the enis whereof are unequal^ and do morhf 
reprejent an irregular parabolic fpace : To find the content thereof, 
the following dire<flion8 will anfwer fufficiently for pradical pur* 
pofes. 

Rule. Having found the area of each end, multiply (he mean 
area (between the two ends) by the length of the reek, and the 
produ6l will be the folid content. 

Notey The area of each end may be thus found; mark out the 
ends of the reek in two parts, viz. top and bottom, then at every 
yard in height of the upper part of each end take a breadth, (but 
as for the bottom part only two breadths will do, one at the 
bottom and the other at the bulge) divide the fum of the breadths 
pertaining to each part and end oy the number taken therein, the 
quotient will be a mean breadth near enough, which multiply by 
the .whole height of the part and end you are meafuring, and the 
product will be the area fought ; then to find a mean area between 
the two ends proceed thus: To the fquare root of the reSahgle 
of the area of the two ends (found as above) add thofe two are at 
together, and one third part of the fum will be the mean ARBA^ 
which is to be multiplied by the length as above direded. 

it often happens that a reek is longer on one fide or in one place 
than another, in that cafe take the length at often as you (hall 
think proper or fee needful, add them together, and divide the fum- 
by the number taken^ the quotient win be the mean length by 

A a a which 
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wl)icb you are to multiply, the mean area to find the foltdity. 

Exampk' 2. Let fig. 9, plati 5, reprefent a large hay reek, the 
kngth whereof is 20 yards, and the other dimenfions as undqr* 
neath, how many folid yards are contained therein? 
Dimensions. 
B$U9m part §feaft end. yds. 
Breadth C L at bulge 5.10 
Breadth Pq at bottom 4.60 
Height M N 190 

"op part of taji end. 



9.70 



half for a mcui 
height 



3readth. at bulge 

Breadths, each a yard 
higher than the other 



Breadth at the top 




4«5 

43^5 
485 



6 ) 22 20 



Area of bottom put of call end 9.&I 5 
Blcan breadth of too part 3.7 

hdaht 4,5 

"lis 

14> 

Area of top part of eaft end itf.tf^ 

Area of bottom part of caft end 9.1 1 s 

Area of the eaft end as.85s 



Mean breadth 3.7 
Hiight NO 45 
Bottom part ofvJeJi end. 
Breadth at bulge 4.60 
Breadth at bottom 4.0 
Height 1. 60 

Top part oj wejt end. 
Breadth at bulge 

Breadths, each a yard 
higher than the other 



8^ 



half for a mean 
height 



4-3 

i.tf 

43 




Area of bottom part of weft end tf .88 
Mean breadth of top part 3*3 

height 4 
Area of top part of — — 
veftend i-^^x 



Mean breadth 
Height 
Mean area 



5 ) '^ 50 

3 3 

4.0 



Length 
Solidity 



22.900 

20 



458.16 



Area of the weft end 
Area of the eaft end 



310.08 
a5*8tfS 

10049 
11048 
I6064 
10040 
4016 



S'P'l^pio ( ax. 78 



4 

4>) »>9 

84 



447 ) 353^ 
31*9 



ao.08 
as -85; 

3)65 y'xS 

aft-pot 
mean* 



4548 ) 4079a 
3^384 

94408 



PRO- 
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PROBLEM III. 

Teaehetb U meafun a bay cock or bay flacky tbt top and bottom p^ 
whereof do reprefeni the fruftum of a Mff^— This %ure muft like- 
wife bie meafured in two parts by the following 

RmU. Multiply the fquare of the circumference of the bottom, 
bulge, and top feverally, by .07958 (the area of a circle whofe cir- 
cumference is I, as may be feen in page 338) or by .08 which in 
tbefe cafes will anfwer near enough, and the produds will be the 
areas at thofe places, then iRnd a mean area between the area at the 
bottom and the area at the bulge, thus. To the (quare root of the 
redhmgles of the two areas, add the two are^, and one third part 
of the fum will be the mean area fought, which multiply by the 
perpendiadar height of the bottom part, and the produd will ^ 
the Iblidity thereof ; then to find the folidity of the upper or remain^ 
ing part proceed in the fame manner, namely, find a mean area be- 
tween the areas at the bulge and top^ by adding thefe two areas, 
(found as above-mentioned) to the fquare root of their redangle, 
and taking one third part of their fum, the quotient will be the mea^ 
area between the bulge and top areas which multiply by the per- 
pendicular, (and not the flant height) of this part, and the produA 
will be the folidity thereof, which add to the folidity of the other, 
viz. the bottom part and the Aim will be the folidity of the whole 
ftacfc. ^ 

Example 3. Admit fig 10, plate 5. to reprefent a hay ftack or 
hay cock, the dimenfions whereof are as follow : How many folid 
yards are contained therein \ 

Dimensions. 

Girt at the bulge 3a. jr 32 sv 1014. x .08 <» S1.91 the bulge area 
Girt at the bottom 30. x 30 a 900. x .oS »> ya.o the bottom arei^ 

Top part. 

Girt at bulge i%x %%^ 1014 x .08 = 81.92 the bulge area^ 

Girt at top 4x4=- 16 x .08 71.28 the top area 

Height 5 yards. 

The fquare root of the rediangle contained under tbefe areas is 76.8 

Bulge area t\*^ 
Bottom area jx* 



3 ) 230.7^ 
Mean area oi bottom 76.9 

The 



35^ 
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Thefqutrcrootofthcrcaanglcl ^.^ The inean area 

contained under Uiefc areas l*^-»* U) of the bottom part 7^. j 

Area at bulge 81.91 «» 93 44 Height '-^ 

Area at top 1.2S | 4614 

The mean area =» 3 1 .14 769 

The perpendicular height 5; Bottom part «3.q4 

Solidity of the top part 155*70 Top part 155.70 

Anfwer , 278*74 
Solid yards. 

PROBLEM IV. 

Teachcth to meafure a hay fiack, the form whereof doth nearly 
'reprefeat a parabolic^ fpindle. Thi$ figure may be meafnred in 
fundry parcels, according to the irregularity of its form, and the 
content of each parcel being coUe^ed, gives the fo|id yards in the 
bay ftack, the folidity of each parcel may be obtained. by the 
following 

Ruk : Find a mean area (as dire^led in the preceding ruk) 
between every adjacent girts or circumferences, and multiply th^ 
fame by the perpendicular between thefe two girts you made ufe 
of, and the preduA will be the content or folidity of that par-c^ and 
in like manner proceed with each part or parcel. 

Example 4. Admit figure 11, plate 5, to reprefent a hay ftack, 
the dimenfions whereof are as follows: I demand how many folid 
yards are contained therein i 

Dimmfims. Bottom Part. 

Girt at bulge 30 jt 30 as 900 x .oX =a. 7s. Imeao area 67,35 
Girt at bottom x% x %% ^^ 7S4 * .08 « 6».7a]height » 

Content of bottom part 73470 

Top Part. 

Girt at bulge 30 ;c 30 as 900 ;r .08 « 72. tMean area 67.35 

Girt I yard higher iS ;if a8 » 784 x .08 » 61.71 [Height i 

Height I JTYi 

Girt I yard above bulge i€ jt 28 ss 784 x .08 ^ 6i.7i[Mean area .44.88 
Gilt % yarda above do. lo at lo = 400 x .08 =» 32.oo|Heiglit i 



44.88 



Girt % yerdt above bu^ge lo x zo^=^ 400 x »o% *ss 32.00! ^lean area xs.62 
Girt at top 4 x 4 «= 16 ;r .08 » 12.8 {Height !♦> 

Height of lhi$ part i.So •. ' 7296 

fti6z 

38.916 
Content 



• %m 



X - /*«»* 



35^ 



The fqatr« 
contaii&ei 



Tcachi 
reprefeat : 
fundry p4 
content o 
hay ftad 
following 

Hulei 
between 
fame by 
ofy and tl 
ill like fii 

Exarr4 
the clicn< 
yards ar< 

Girt at b 
Girt at b« 



Girt at b 
Girt 1 yf 
Height 

Girt f yj 
Gut » y: 



Girt % y 
Girt at I 
Height < 
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Content of Ae bottom part 13470 Solid 

C ^ ^7-35 

Ditto of top J 2 44.88 

C3 38^16 

The cpntent of the b^FCOck is 285.846 Iblid yds. i. e. 285^ yds. 

Many more examples might herein be given, but thefe already 
propofed, wili, I hope be thought fufficient, as they fhew the nature 
of this (vthjc6t with regard to real pradice, I fhall therefore beg 
leave to conclude ; humbly hoping that an endeavour to fupply 
the failure of fo many eminent writers on the ufeful fubjed of 
furveying will not be deemed arrogant, and the making ufe of a 
few introduiSory lines be accounted pla^iarifin, however fhall 
fubmit to the difcretionary opinion or cenfure of the public, not 
doubting, as the whole is founded upon principles of the ut- 
mod accuracy, cpnfequently will be efteemed an ufeful treatife, aftd 
moft certainly merit the approbation of the impartial and judicious^ 
and if it (hould happily meet with due encouragement, from the 
public, it will afford infinite fatisfadion to the author,* wbofe fm« 
cf refl wifh attends not only the public weal, but likewife the im-* 
provment and promotion of all arts and fciences, and would chear- 
fully contribute thereto whatever lies in the power and ability of 
the authbr. 



Arthur Burns. 
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